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Th«  f*ll«wiag  -Uwsls  la  vrittM  in  tii«  font  af  a 
"Labaratory  OuU*  la  JSaamilal  Oils"  «ith  tha  iaianiiaa  of  pabllahlaf 
it  u  auak. 

Tka  tnrk  parfanwd  in  tka  laboraierjr  aaaaivia  af  ika 
•aapilaiiaa  af  iha  aathada  and  tha  aaiual  parfanauua  af  ikaa  la  fall. 
All  apaaial  raacaata  vara  praparad  aad  all  Idaatifieaiiea  protaata 
iaalatad,  and  ika  phyaiaal  aad  ehaoiaal  propartiaa  dataraiaad.   All  af 
ika  artlfieial  parfuaaa  vara  llkavlaa  praparad  vltk  tvo  axaaptioaa,  t1i., 
Aubaplaa  aad  CaoBariaa. 

Tka  arraagaaaai  aad  eaapilaiiaa  la  tkai  of  tka  auikar,  aad  iha 
iaklaa  hava  aiikar  baaa  praaiieally  ravriiiaa  or  ara  vkally  aa«. 


p  a  s  r  A  c  B. 


In  i«»bll.hlng  thl.  Uboratory  guide  it  ie  the  de.ire  of  the  author 
to  place  in  the  hand,  of  etudent.  of  e.aential  oil.  a  oo«prehen.ive  set 
of  directions  for  a  preliminary  "tudy  of  the  subject. 

The  oouraa  represent,  infomation  gathered  from  many  authoritie. 
Mpplemented  and  exp«»ded  a.  the  author',  experience  hae  dictated. 

In  deyeloping  the  .ubject  it  ha.  been  the  conatant  aim  to  teach 
general  method..    Thee.  oil.  have  been  selected  which  are  typical,  and 
with  whose  chief  constituents  the  student  should  become  familiar. 

Good  quality  *ils  may  be  obtained  either  from  Antoln.  Chlrl.  Co..  of 
Frlt.ohe  Dro...  both  of  New  York  City. 

Th.  cour..  a..u«e.  that  the  student  has  a  good  working  knowledge  of 
organic  chemistry,  and  Is  Intended  to  be  corered  either  In  the  senior  or 
In  the  first  post-graduate  year. 

In  conclusion  the  author  wishes  to  express  his  thank,  to  Dr.  J.  S. 
Chamberlain  of  the  Massachusetts  Agricultural  College  for  many  Taluabl. 
suBgestions  and  kindly  criticisms. 

It  would  glTe  the  author  pleasure  to  correspond  with  teachers  who 
^,  use  the  book,  and  to  rec.lv.  from  th«.  or  others  interested  suggestions 
or  erltlolmu. 

R.  G.  Oat... 
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PART  I 

Brief  Sunmiary  of  TmatB  about  Ssaentlal  Oil*!  with  Tables. 

Thar*  arc  two  principal  kinds  of  vagetahX*  olla,  fixed  or  fatty  olla  and 
eaaentlal  or  TolatlXa  olla.       An  ajaantlal  oil  (par  axoellsnos)  la  a  fluid  of 
a  vpeolflo  narootlo  odor»  oolorleaa,  highly  rafraotlre,  eaally  Inflamahle  and 
the  atidn  of  whloh  on  a  place  of  paper  dlaappeara  apontaneoualy.     8uoh  an  oil 
la  generally  a  mixture  of  a  hydrocarbon  with  an  oxygenated  body  and  the  term  le 
used  aa  a  oonTenlant  groiv  name  for  a  olaaa  of  TOlatlle  odor  bearing  aubatanoes 
ooourring  In  varloua  parte  of  planta  and  In  aome  anlmala.     It  la  to  theee  olla 
that  flowera  owe  their  scant   and  herba  and  apicea  their  fragrance. 

laaantlal  olla  range  all  the  way  from  mobile  ll<iuidai(eaa«ntlal  oila,par  ver 
oellence)  to  aa)ni-volids,(balaaiBS  and  reaina)  and  finally  to  aolldai(oaBvhor) . 
They  have  a  atfong  tendency  to  paaaiby  oxidation  or  polymerisation,  from  li(i,uid 
to  solid  form. 

Xaaantlal  olla  are  secreted  in  different  parts  of  the  plant.     In  acented 
flowera,  such  as  the  rose,  they  are  concentrated  in  the  petids,  whereas  in  qtice 
producing  plants  the  chief  deposit  may  occur  in  the  leaTea  or  bark  aa  in  the  oiar 
aaaon,  or  in  the  fniit  aa  in  the  nutmeg,  or  in  the  root  aa  In  orria  oil.  In 
■till  other  caaea  the  oil  may  be  dlatrlbutad  throughout  the  plant  aa  in  the  pine 
tree.     In  anlmala  the  oile  are  alwaya  internal  aecretiona. 

The  part  played  by  eaaentlal  olla  in  the  life  hiatory  of  the  plant  la  an 
Important  one.     They  participate  normally  in  the  work  of  fertilisation  and  in 
the  formation  of  asede,  in  the  couree  of  which  they  are  partially  oonaumad  by 
oxidation  in  order  to  aupply  the  energy  required  for  the  work  of  reproduction. 
They  are  alao  citable  of  being  utilized  by  the  plant,  particularly  when  the 
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latter  1«  proteotad  fron  the  light  and  no  longer  aBslnllataa  the  cartoon  dl-ozlde 
of  the  air  with  the  aame  Intensity.     The  animal  esaenoes  fulfill  the  saoe  gm- 
eral  funotion  in  the  animal  that  the  plant  oils  do  in  the  plant. 

The  following  is  a  hrief  aooount  of  the  oiroulation,  erolution  and  geneeie 
of  odorous  oonQounds.     This  is  taken  froa  an  address  deliTsred  recently  hy  Dr. 
Xuigene  Oharabot  hefore  the  Oollege  of  Pharmaoy  in  Philadelphia.     Dr.  Obarahot, 
who  needs  no  introduction  to  essential  oil  nsnt  has  spent  more  than  ten  years 
in  research  on  the  subject. 

"Formation  and  Oiroulation  of  the  Odorous  Oonvounds. 
The  Perfume  of  the  Intire  Plant.      The  odorous  kinds  of  matter  make  their  ap-* 
pearanoe  in  the  young  green  organs.     They  continue  to  form  and  accumulate  until 
the  flowering  period*  hut  with  an  aotirity  which  slackens  more  or  less  apprecia- 
bly.    They  migrate  from  the  leaf  into  the  stem,  and  thence  into  the  inflores- 
cence, obeying  the  laws  of  diffuaioni  a  portion  enters  into  solution  and,  by  or- 
mosls,  penetrates  into  the  stem.     On  arriylng  in  a  medium  already  saturated  with 
similar  prod\jots,  a  portion  Is  precipitated,  whilst  the  rest,  consisting  of  a 
relatively  soluble  mixture,  continues  to  diffuse  through  the  monbranes  and  reaches 
the  organs  of  oonsunvtion,  particularly  the  Infloreeences. 

At  the  time  when  the  work  of  fertilization  is  accomplished,  a  certain  quanti- 
ty of  essential  oil  is  consumed  in  the  inf loresenoe.     It  is  possible  and  even 
probable  that  the  green  organs  produce  at  the  ssme  time  further  quantities  of 
odorous  natters:  ej^eriment  only  permits  of  the  determination  of  the  fact  that  the 
difference  between  the  production  and  consuiiptlon  is  ezprassed  by  a  loss  at  the 
period  when  the  functions  of  the  flower  are  acconvlished. 

The  practical  consequence  of  this  last  conclusion  is  that  the  hetrresting  of 
the  perfumer-yeildlng  plants  should  be  effected  shortly  before  this  consunption 
takes  place,  that  Is,  before  the  act  of  fertilisation. 
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fhon  thla  Mt  has  been  aoompllahad,  tha  odorous  prlnolples  sppaar  to  dssosnd 
•gain  Into  ths  stsm  and,  gsnerally.  Into  the  organs  other  than  the  flower,  a  mi- 
gration which  Is  probahly  Induced  hy  ths  desiccation  of  the  infloresenoest  which 
involTss,  ether  things  helng  eq,ual,  an  Incrsaee  In  the  osmotic  preeeure  and  a 
partial  precipitation  In  situ  of  the  least  soluble  prlnolplee. 

The  Perfuiiie  in  the  Isolated  Tlower.     There  exists  aa  was  svqppossd  by  J.  Passy 
and  as  was  proved  by  A.  Heeae  and  his  oolaborators,  two  categories  of  plants:  0ns 
class  continuing  to  produce  odorous  oattere  when  placed  under  conditions  euob  tkat 
the  Tltal  functions  zsay  still  be  exerdeedt     the  other  olaas  containing  the  whole 
of  their  odorous  prlnolplee  In  the  free  stats  and  Incapable  henceforth  of  produc- 
ing auiy  further  quantity,  even  though  their  vttallty  be  not  arrested. 

Brolutlon  of  the  Odorous  Oon^ounde  abd  its  Uechanlsm. 
The  ooispound  ethars(sstars)  have  their  origin,  in  particularly  actlTe  fashion,  in 
the  green  portions  of  the  plants,  by  the  direct  action  of  the  acids  on  ths  alco- 
hols previously  formed.     This  phenomenon  of  eeterlfioation  is  assisted  by  a  special 
agent,  probably  an  enxyn»  of  reversible  activity.     The  influences  which  are  capable 
of  modifying  the  planta  so  as  to  adspt  them  for  a  more  intense  ohlorophyllian  funo- 
tlon  are  favorable  at  the  same  time  to  esterificatlon,  because  this  function  is  fa- 
vorable to  the  mechanical  elimination  of  water.     Thus  the  ohlorophyllian  function 
tends  to  acquire  a  new  slgnlflcancet  it  not  only  assures  the  fixation  by  the  plant 
tlasuss  of  carbonic  acid  gast  it  not  only  effects  by  favoring  transpiration,  the 
eiroxaatlon  of  the  liquids  which  carry  and  distribute  the  prlnolplee  necessary 
to  the  mineral  nutrition  of  ths  plant,  but  it  also  actlvlfles,  once  the  carbon  is 
assimilated,  the  condensations  which  enable  the  paaaage  from  a  single  chwnlcal 
structure  to  one  of  the  innumerable  convlex  struoturee,  the  study  of  which  taxes 
all  ths  ingsnulty  of  the  chemists. 

Vhsn  the  alcohol  is  c^pabls  of  readily  parting  with  the  elementa  of  water,  it 
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flTes  rlas,  togsthar  wltb  the  oongtound  ethsra  (estsra)  to  the  oorrMpondlng  hydro- 
oarbon,  ao  that  tha  flrat  traoafematlona  whloh  tba  aloohola  undergo  are  dua  to 
fhanomana  of  dehydration. 

Tha  phenomena  of  laomerlsatlon:  that  la,  ohangea  of  nature  without  ohangea  of 
ooBvoaltlon,  aXao  proceed  together  vlth  tha  metamorphoaia  of  the  odoroua  natter. 

lastly,  tha  aloohola  and  their  ethera  are  aotlrely  oonrerted  Into  thalr  oxida- 
tion derlvatlreai  partloularly  when  the  Infloreaenoea  appear.  In  vhioh  argaaa  tha 
fixation  of  oxygen  hy  the  tiaauaa  la  peurtioularly  intenae. 

Qeneaia  of  the  Odoroua  Uattera. 
The  aum  of  my  reaearohae,  and  tha  Intereatlng  ohaerratlona  of  U.  Heaae,  lead  to  a 
eoBoaptlon  of  the  geneaia  of  tha  odoroiis  nattera  in  tha  plant.     A  large  number  of 
the  odorous  produota,  very  dlTsrae  in  their  funotiona  and  ohemloal  atruoture,  ars 
produoed  in  oonsequenoe  of  the  splitting  up,  with  fixation  of  the  elemente  of  water, 
of  prinoiples  oalled  gluooaidea.     There  la  reason  to  heliare  that  tha  gluooaida 
whloh  la  oapahla  of  yalldlng  the  saaantlal  oil  la  formed,  or  tsnda  to  be  formed,  in 
the  green  portions.     Uost  frequently,  this  gluooside  immediately  enoounters  the  eon 
dltions  of  environment  whloh  are  favorable  to  its  deoonvosition,  and  than  the  eaaenr 
tlal  oil  appeara  in  the  green  portiona  and  bsgina  to  oiMulate,  evolve  itself  and 
play  Ita  part.     It  may  even  happen  that  the  medium  la  ao  favorable  to  the  apllttlog 

of  the  gluooeide  that  the  latter  oan  never  ba  formed:  in  thia  oaaa  the  whole  of 
the  eaaential  oil  will  exist  in  the  free  atate  in  the  green  organa. 

In  other  oaass  the  gluooside  only  oomss  in  oontaot  with  the  ferment  whloh  is 
enable  of  splitting  it,  in  the  flower.     It  will  then  only  be  after  it  has  oirou- 
lated  as  far  as  the  flower,  undergoing  In  its  oourse  more  or  less  profound  modifioa- 
tloBS,  that  It  will  be  able  to  liberate  the  oonstituents  of  the  essential  oil,  and 
the  flower  alone  will  be  odorous.     It  Is  not  iavoasible  that, in  oertaln  flowers, 
ths  medium  may  be  so  favorable  to  ths  splitting  <«  of  the  gluooside,  that  tha 
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laitar  la  ceaplrtAly  split  up  u  bom      it  wrrivas.   Tka  feraatioB  af  furthar 
^uustltiaa  of  aaaantial  oil  la  eartaia  flevars  in  proportiea  &o  tha  asaaatial 
ail  alraady  fenaad  ia  raaoTad,  would  ba  axpaotad  by  a  phaneaaaoa  of  ohaaieal 
aquilibrim.   Tha  fallowiag  raaetiaa;    OlueoaiAa  *  Watar  "  Glueoaa  -t-  Ssoaatial 
Oil,  would  ba  rastrietad  by  tha  ravaraa  raaetioa,  aad  a  atata  of  aquilibriua 
would  ba  raaebad  whaa  tha  glueoaa  aad  tha  aaaantial  oil  would  amount  to  a 
aartaia  propertiaa.   Thus  tha  flawara  in  <|ttastion,  if  laft  to  thanaalTaa,  would 
ratals  a  qiuantity  of  parfuM  whioh  would  not  iaeraasa.    On  tha  othar  hand,  if 
tha  aaaantial  oil  ba  raaorad  as  fast  aa  it  ia  fanad,  tha  daeonposition  of 
gluooaida   would  no  langar  ba  limitad,  aad  it  would  continua  to  taka  plaea. 
Coasaquantly,  tha  appaaraaoa  of  a  fraah  quantity  of  porfvna  in  tha  plant  wtaaaa 
lifa  is  proloagad  whilat  tha  aderoua  aattar  ia  eoatinuously  ranovsd,  fellows 
aa  tha  result  of  a  phsnomeaoa  of  chamioal  aqailibriaa  in  tha  TOgatabla  eall." 

Thua  it  oay  ba  aaan  that  there  ia  a  steady  progression  froa  the  slaple  to 
the  eoaplax.    The  chlorophyl  abaorbaa  tha  earbon  di-ozida  froa  the  air.  Thia 
earbon  di-exida  ia  itaalf  aa  aeid  and  by  eoadanaatioa  forae  hydrooarboas  aad 
aleohels,  whieh  by  farther  eondansatioa  fona  eatara  and  glueosidaa.l'  These  uader 
the  rarersible  reaetioa  of  ensynes  are  deooaposed  into  sugars  aad  essential  oils. 
Thus  the  ensyaes  perform  the  double  funetlon  of  the  esterif ieatioa  of  the  aleohols 
to  fona  sstsrs,  and  of  hydrolysis  of  the  glueosides  to  fora  a  sugar  aad  ths 
eo^tlex  aroaatie  bodies  whieh  eoastitute  an  essential  oil. 


X.    The  term  "gluooaida"  is  applied  to  all  those  vegetable  produeta  whieh  oa 
treatment  with  aeido,  alkalies  or  enxyaes,  yield  a  sugar  (glucose)  and  one  or 
aore  eoaplex  derivatives,  i.e.,  an  esaential  oil. 
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Ol&aalfloatlon  of  Aronatlo  Substanoea  Aooordlng  to  Origin. 
Trom  the  abore,  two  general  eouroee  of  ooent-bearlng  produota  nay  be  obaarred, 
▼li.,  the  Vegetable  Klngdoa  and  the  Animal  Kingdom.     Tbera  la  still  another  aouroe 
«hioh  la  becoming  more  and  more  prominent)  vis.,  Synthstlo  Obemiatry.  f 

Vature  of  Soent.       Smell  la  OEiuaad  by  a  resistance  of  the  olefaotory  nerres 
to  ohemloal  aotlon  and  eaaentlal  oils  have  been  found  to  posassa  odor  only  when  In 
ths  aot  of  eremaoausls,  that  Is,  oxidation  at  ordinary  tenperaturss.     Tbs  oause* 
therefore,  of  odor  Is  the  oontinnal  though  minute  oxidation  of  ths  olefaotory 
nenrss  and  their  oonae<iusnt  stimulation  by  the  very  small  partloles  of  eaaentlal 
oil  floating  through  the  air.       As  Please  says,  there  Is  probably  a  "harmony  and 
dlaaonanoe"  of  odors  as  of  sound  in  muslo  and  a  la«  might  be  deduced  for  the  ooar 
blnation  of  the  different  ohemloal  components  present  in  ths  oils  so  as  to  form 
any  desired  odor  or  a  series  of  harmoniously  graded  scents.     Along  thla  lins  it 
might  be  well  to  call  attention  to  the  las  goTsming  the  relation  of  color  to 
fragrance.       Trom  the  most  fragrant  flowers  which  are  Invariably  whits  to  the 
lsa3t  fragrant  which  would  bo  theoretically  black  the  order  ist  white,  yellow, 
rsd,  blue,  violet,  green,  orange,  brown,  bltiok. 
Magnitude  of  the  Saaential  Oil  Industry. 
Few  people  realize  the  magnitude  of  the  essential  oil  industry.     Xaoh  year 
millions  of  dollars  worth  of  these  oils  are  gathered  from  all  parte  of  the  world, 
refined  and  used  in  some  one  of  the  four  major  branches  of  ths  Industry.  Cannes, 
Srasse  and  Nice  in  Trance  are  the  principal  sources  of  our  fins  perf vanes.  The 
annual  production  from  these  three  points  alone  is  valued  at  something  over  a 
million  dollars.     The  leading  product  is  the  Oil  of  Neroll,  of  which  over  400,000 
dollars  worth  is  produoed  each  year.     Bulgaria  and  the  Balkans  ars  known  as  the 
"Rose  Garden  of  the  World".     Here,  in  the  rose  season,  as  much  as   10,000  dollars 
worth  of  ths  "Attar"  is  produosd  in  a  single  day.     Japan  Is  the  Land  of  Oaiqphor 


and  Xngland  la  tha  Larander  Kingdom  whlla  tha  United  Stataa  laada  In  Turpentlna  ^ 
and  Papparmint,  rery  large  aoraagaa  of  the  latter  being  vmdar  oultlTatlon  In  tha 
atataa  of  ITaa  York  and  Ulohlgan.     Nor  ahould  tha  work  of  Synthetic  Lalaoratorlaa 
be  oTerlookad.     The  names  of  SeXAlre,  In  Tranoei  Heine  &  Oo.(  In  Gansany  and  tha 
Synflaur  Laboratorlaa  In  tha  lAilted  Statea  are  hy-«orda  In  the  perfune  Industry. 

Tha  four  main  hranohea  of  the  Xsaentlal  OIX  Induatry  are  thoaa  of i  Perfumeat 
OoBmetloa,  Tlavorlng  Sztraota  and  Pharmacy. 

The  principal  olla  used  In  tha  naklng  of  perfumes  are  as  follovat 

Bay,  Bergamot,  Oaaslai  Cinnamon,  Oltronella,  Pranklnsence,  Geranium, 
Jasmine,  Lavender,  Lemon-grass,  Llnaloa,  Uyrrh,  Reroll,  Orris, 
Patchouli,  Pettlgraln,  Rose,  Rosmary,  Sassafras,  Thyme,  Verbena, 
Vetl-rert,  Ylang-ylang  and  Pomades  of  difficultly  obtainable  oils,  e.g. 
Violet,  Uignonette  and  Tuberoaa.     Alao  many  artificial  perfumes  and 
tha  following  animal  secretive  essences  which  are  used  almost  exclusively  as  "fixers" 
Anbargrls,  Castor,  Civet,  Uuak. 
In  the  manufacture  of  Cosmetics,  which  may  be  understood  to  ambraoa  aoaps, 
akin  creams,  lotions,  powdara,  hair  dyes,  etc.,  the  above  mentioned  oils  are  used 
as  well  aa  the  following  substanoesi 

Alloxan,  to  produce  gradually  a  pink  tint  on  the  akin. 
Aromatic  Benzoic  Acid,  for  fine  toilet  prepturatlons. 
Acetic  Acid,  for  toilet  vlnegara, 
Oxide  of  Tin,  aa  a  nail  polish. 

Potassium  Permanganate,  or  Obamellon  Ulneral,  to  dye  hair  brown  or  blacky 

Pyrogalllc  Acid,  to  dye  hair  black. 

Vegetable  Pyaa  which  are  soluble  In  aasentlal  olla. 


Th«  oil*  used  in  oiAlclng  TlttTorlng   Ixtraots  Inoluds  ths  following: 

Abaisthe,  Allspice,  Aniseed,  Bitter  Almonde,  Oaravay,  Oarrot, 
Oalary,  Cinnamon,  OloTe,  Qlnger,  Juniper,  Lemon,  Lime,  Uaoe,  Mustard, 
HutDOg,  Neroll,  Onion,  Orange,  Parsley,  Peppermint,  Sage,  Sassafras, 
Spaanalnt,  Sweet  Blroh,  Thyme,  fflntergrean. 

The  oils  chiefly  In  demand  In  Pharmacopoeal  work,  to  which  nay  he  added  aro- 
matic spirits  of  ammonia,  are  as  follows: 

Amioa,  Asafoetlda,  Oampbor,  Oajsput,  Ouheh,  Xuoalyptus,  Qlnger, 
Pennyroyal,  Peppermint,  Rosemary,  Tansy,  flntergreen. 

The  following  table  of  synonymous  names  for  certain  oils  is  given  owing  to 
ths  frequent  confusion  caused  hy  the  use  of  dual  names: 


oils  tiATlng  two  or  mors  aynonynous  namsa.    The  mora  oomon  nsas  glT«n  flrat. 
Ata}ntb«   ~   Wormwood.  Allaploa   "  Pinento. 

Oalaaua     ■>   Sweet  Tlag  Root.  Ouaia  Oblnaaa  Olmtaaoa. 

Oltron      -   Caderat.  Ciasln  >  Ounnln     Roman  Oar&wajr. 

Tran^neaMa  -  Ollbftnvjm.  Lemon  araaa  -  Indian  yert>«na. 

Lln&loe     *   Llgnaloe.  Uaoe  ■  Hutnag  (f irat  (quality) . 

Uarjorom   >   Origanum.  Heroli  Bigorade     Bitter  Orange  Tlowar. 

Heroli  Portugal   -    Sweet  Orange  Tlower. 

Orange  BigaAe     Bitter  Orange.         Orange  Auraatum  >  Sweet  Orange* 
Orrle   -  Irie. 

Paloaroaa        Indian  Qeranlum   ■•   Turkish  Geranlun* 

Petitgroln   ■   Orange-leaf  Oil    "  Petlta-gralne. 

Roee   -  "Attar"  or  "Otto"  of  Roae. 

Bole  de  Roae  ToBelle   -   Brazilian  Llnaloe. 

Roaewood    -   Rhodium   -   Bole  de  Roae  Uale. 

Semdalwood   *   Santalwood.      VetlTar  «  V«tl-T«rt  -  Oumus. 

fflntergreen   ■  Oaultherla. 

Tlang-ylang   -   Canauga  (  first  quality). 


Table  XI. 


Botanlo&X  OlMslflOatlon  of  Ssssntial  Oils. 


01ms. 

Qynnoapama . 
Anglospanna . 


8ub-olM8. 


Uono-^otyledona . 


Pl-tsotyledoM . 


Qojnopetalas. 


DlTlalon.       Natural  Ordar. 

  Conlf era* . 

'  ■  Oronlnaae. 

Aroldeaa. 
Ullaoaa*. 
Irldaoeae. 
ZlnglbaraowM. 
Uonoohlasqndeaa.  ?iperaosae. 

OannablnaowM. 
Myrloaoeaa. 
Salloinatia. 
Chenopodlaoaaa* 
Laurinaae. 
Myrlatlceae. 
SuvhorblaoMM. 
Oupuliforaa. 
Santalaoaaa. 
LablBtae 
Varbanoaeaa. 
ConTolTulaceae . 
Jaaalnaaa. 
Srloaoaae. 
Valarlanaaa. 
Ooiq^oaltaa. 
OaprlZollaoaaa . 
Itaballlfaraa. 
Uyxtaoaaa. 
Roaaceaa. 
Laguminoaaa. 
Saxlf  ra.'jaoaaa . 
Baaamalldaae. 
Tarablnthaoeaa. 
Oaranlaoaaa. 
Tropoaolaaa. 
Rutaoaaa. 
Zyngophyllaaa. 
Anaoardlaoe&a. 
Buaamoaaa. 
Tlllaoaaa. 
UalTsoaaa. 
TarnatroaBlHoaaa . 
Oluaiaoaaa. 
Dlptdrooarvaaa. 
Polygalaoaae. 
Orusifaraa. 
Rasadaoaaa. 
Turnaraoaaa. 
Clatinaaa. 
Ranunaulaosaa . 
Uagnollaoaaa. 
Anonaoaaa. 


Polypatalae. 
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T»bl«  IV 


Chlaf  Conatltuanta  of  lascntlal  Oils  wnd  Oeourranoe. 
Ch«aloall]r  Ol&aslflad. 


OlMSifioatlon. 


Oonatltusnt . 


OUtft  Hatural  Ooo\irr«no«« 


HydrooarboM  O^Eg,^ 

Hydrooartons 
(Tarpsnei) 


Hydrooarbon*  Oj^Hg^ 


Aloohols  O^Hpg-^O 
( Tarpene-olaf Inlo ) 


Aloohols  O^Eqj^ 
( Terp •ne-oyellc ) 


Aloohola 
(B«nsor.«  aerlM) 

Phonols 


Aldohydoo  Oj^j^O 
{ t^r^  ej  lo-^lof  inlo ) 
AldehydoB 
(Bonsono  oerles) 


Aolda 

(Bonieno  oerlea) 


Par&fflna,  tOlsflnit) 

Oytaan»  ^to^* 
Plneno,  3i«Bt( 

Dl-^ent«ne,  ■ 

?b«llaiidr«a«t  " 
SylTMtrana,  » 
t«fvlJMnaf  " 
Oaogphena  " 
ThuJ eha,  " 
0«r7ophyllans,0|.eSa4 
OsdlnenOi  " 
3antalsne«  " 
Oadronsi  " 
Zlngiberene,  " 
denuilol,  OtoIItTOB 
Llnalol.  " 
Kerolt  ■ 
Oltronelloli  OioHx«OH 
Borneol,  O^qUi^OU 
Oinaolf  " 
Torplnaol,  " 
Uentbolt  Ci,oHxaOH 
Bcnxyl  ftlooholCTHrOE 
Styryl  aleohol  0«H«OH 
lugenoli  CioRicOjt 
Safrolf  OioHitO 
Thymol t  * 
Anatbolt  OioHiaO 
OarV'Oi'olt  ■ 
Olaviool*  OaHioO 
Bloaphanolt  O^oBisO 
Oitral,        ,  OioHtsO 
OiUonollta,  OioHiaO 
Beiixaldehyde ,  OTHeO 
Clnnamlo  s.ld.  OaHsO 
Salioyllo  ald.O^RfO 
Anlaio  old.  OsHsOg 
OuBlo  ald«  CxoHtsO 
Vanillin,  OtHaOa 
Haliotropin,  OaHeOg 
BanBolOt  OfEeOa 
Olrauunio,  CgHaOa 
Oovearlo,  OaHaOa 
Oovnarln,  C«HaOs 


Rosa,  GaranlUQ, 

Wild  Thyna,  Cuiain. 

Turpentinot  Laural, 

Lamon,  Or&ngo,  Bergaiao^. 
TuTpentlna,  Ouhab,  Thyma. 
Blttcrrf annali  Suoalyptua« 
Turpentlna  (Russian  &  Saaodlsh), 
Oardanoma. 

Rosaciury,  Oaaphor  oila. 

Thuja  oil. 

OloTca. 

Cade,  Patchouli,  a«lb«nvai. 

8andal-«ood. 

Osdar. 

Gingsr. 

Roae,  Oeranlwi,  Palnarosa. 
Iilnaloe,  LSTondar,  Barganot* 

Reroll*  Ptttlter«U.n. 
Roae,  Osraniun. 
Roaeoary,  Bornao-oamiihor. 
Suoalyptua,  CaJxQvit* 
OardsDon,  Uarjoraa. 
Peppermint . 
Jasmine ,  Poru-halaaa* 
Storax. 

OloTa,  Allapies,  Bay. 
SasaaTraa,  (}ainphoi~oll. 
Thyme,  AJovan. 
Anias. 

Uarjoraa,  Satursja. 
Betel. 

Buohu. 

LsBon,  Lemonrgraaa. 
Ldmon,  Oitrontflla. 
Bitter-ulmond,  Cherry-laurel. 
Cinnamon,  Oaaaia. 
apiroea. 

Ania-sead,  Psnnel. 
Roman  Caraway. 

Vanilla,  Beet-root,  Asparagus. 

Heliotrope. 

Benzoin. 

Storax. 

Tonka-bean. 

Tonka-bean,  Deer's  tongas. 


Table  rV  (oontlnusd) . 


01»aslfloation. 


Oonntltucnt. 


Chief  Batural  Occurrence. 


t«ftonee 
(O70II0) 


Zsters 

(Terpene-olef Inic ) 
Istara 

(Terpens-Tjyolio) 
Zetere 

(Biinftaiie  aeries) 
Sulpbldee 
(Beniene  sariee) 


Hltrogeia  Oacvovmda 


Carronu,  CtoHi«0 
Uenthonet  OioB|.aO 
Pulegonei  ^10^100 
Irone,  OtgllaoO 
Thujonei  OxoHijO 
_Fenchone,  • 
lOanthor,  ■ 
'Ceronyi  acetate  OxsHaoOs 
Llnalyl  bcetate  " 
Bomyl  acetate  Oxn^xfiz 
llenthjrl  acetate  OtsHtsOs 
Uetbyl  Balloylate  0«EaOt 
ieazjl  acetate  CsBmOk 
Allyl-vropyl  di-eulplilde 
Di-allyl  Bulphlde 
Vinyl  eolfhlde 
Allyl  iao-thlo-oyanate 
Pnieelo  aold,  HON 
OyanHiydrlna  of  Benz- 
aldehyde,  CaHrOIT 
Pyrrole,  04H4irH 
Inclole,  CfH^K 


Caraway,  Spearrilnt,  Dill. 
Peppemlnt,  Hedeom. 
nedecii*,  Uour.taln-mlnt . 
Orrle-root,  Violet. 
Abelnthe,  Taney, 
fennel. 

OaR^hor,  Laurel,  Saaeafrae. 
Qeranlum. 

lAvender,  Bergaaot. 
RoeetTAry,  Qoldeirrod* 
Peppermint. 

Wl^«r-*gra«i ,  Sweet-blrob . 

jKeclne. 

Oarlic,  Onion. 

Oarllc . 

Alllim  oil 

Uuotard,  Eorso-radieh. 
Blttsr-aljnond,  CheiTylaurel. 


Bltter-alnond . 

Oil  of  Unripe  Oranges* 

Jaaniine. 


b'-vhenyl  propionic  nitrile 


Mfo'ter-^srees. 


Mnaral  Chax*aoterlBtloa  of  lasentlal  Oils. 


1.  Spaolflo  gravity, with  f««  sxoeptlona,     ~       .850  -  .900 

2.  High  refrsotlve  Indsx,  «     1.4600  -  1.6100 
8.  Optioally  aotlTe  ezo^t  In  a  fe«  rare  oasaa. 

4.  Volatlla  at  ordinary  teis^eraturaa. 

6.  Uany  of  them  d^oalt  StMuroptenes  on  ooollng. 

6.  fllparlngly  aolubl*  In  «at8r,(not  oTsr  E.8  grama  par  liter) » 

7*  Treely  soluble  in  aleohol,  ether  and  oarboa  dl-sulphldd. 

8.  Chai^teristio  aroma  and  inedioinal  properties,  due  almost  entirely  to 
oxygenated  ooispoonda  and  not  to  the  terptmuti. 


Sxtraotion  of  Ssaential  Oils. 
1.     By  axpreealon,  (  iMnoa,  Bergamot). 

S.     By  diatillation  with  ateam.     Thia  is  the  moat  oommon  method  and 
applies  to  nearly  all  oils. 

3.  £nf leurageior  solution  in  a  fixed  oil  devoid  of  odor,  to  fotm  a  pomada* 
This  is  the  common  i!«thod  of  extracting  all  oils  of  delioate  odor  and 

present  in  very  amall  auounta,  (  Jasmine,  Violet,  Uignonette,  Tuberoaa). 

4.  Sxtraotlon  with  volatile  solvents  mud  the  reoovery  of  the  oil  by  the 
ern^oration  or  diatillation  of  the  aolvant. 
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Prcparstlon  of  Per fuse*. 

An  Ssasne*  is  a  aolatlon  of  one  pur*  esBeatlal  oil  in  alcohol,  usually  of 
aboai  5  par  oant  strength.    In  Frtmoa,  imd  frequently  elserbere,  the  term  "essenea" 
is  understood  to  refer  to  the  oil  or  basic  sutastsace  itself.    In  the  flavoring 
extract  industry  the  word  us  usually  held  to  be  syaonyaous  with  the  term  "extract" 
or  "flavor."  . 

An  Krtraot,  "extraii"  or  "perfume"  is  a  blmd  of  various  raw  materials  with 
fixitives  dissolved  in  alcohol,  frequently  to  tho  extent  of  about  5  par  cent. 
"71uid  extracts"  contain  glycerine. 

A  Vater,  "eau"  or  "aqua"  is  a  solution  of  very  small  amount  of  essential 
oil  in  water,  generally  not  over  two  parte  per  thousand.    Talc  is  often  u&ed  to 
put  the  oil  more  readily  onto  solution. 

In  perfumery  the  term  alcohol  always  means  "TSolegns  Spirits"    which  is  purs 
ethyl  alcohol  of  about  95  per  cent,  and  costs  about  |2.50  per  gallon.  For 
laboratory  work  "Columbian  Spirits"  which  Is  pure  methyl  alcohol  of  about  95  per 
cent  may  be  used.    This  is  much  less  expensive,  costing  about  ll.OO  per  gallon, 
and  sseme  to  be  just  as  good. 

The  following  are  among  the  more  popular  perfumea.    £xtractB  are  made  from 
the  oils  aa  desoribsd  above. 

Superfine  Cologne  Oil.  Finest  riorida  Oil. 

Bergamot  oil,  2.50  drams.  Bsrgamot  oil,         2.25  drama. 

Umon  oil,  6.00     "  Lemon  oil,  4.00  " 

Neroll  Bigarde,  4.75     "  Lavender  oil,  0.50  " 

Rosemary  oil,  2.50  Clove  oil,  0.25  " 


HoTanla  Oil.  lull*  7aponais«. 


Lamon  Oil  1.60 

drams. 

flandalvood  Oil  1.50 

drama. 

Haroll  Blgareul*  10.00 

minims. 

Patotouli  Oil  1.00 

drsB. 

Ross  Oil  10.00 

minima. 

Verbana  Oil  1.00 

draa. 

OlOTS  Oil  "(OO 

minims. 

Cadarwood  Oil  1.00 
Keroli  Bigarade  0.35 

dram. 

dram. 

Extrait  ds  Cbypre. 

Kictract  of  Tsa  Roae. 

Isssncs  of  Hose 

Z  drams. 

Bssenoe  of  Rose 

S.OO  drama. 

Tr.  JUibsrgris 

1  dram. 

Xssanca  of  Ssranl'joa 

1.00  dram. 

Tr.  UuBk 

1  dram. 

Sssanca  Neroli  Blgarada 

0.86  dram. 

Tr.  CounMrln(l) 

1  dram. 

Bssenoe  of  Sandalwood 

0.88  dram. 

Tr.  Vanilla(g) 

1  draa. 

Tr.  Orris  Concrete 

0.26  dram. 

Tr.  Orris  Oonoretsd)       1  dram. 

(  1  >  20  P.O.,  8  -  40  P.O.,  tlnoturs.) 

Xxtraot  of  Ulgnonetta.  Sxtrciot  of  Heliotrope. 


ITsroli  Bigarude  Oil 

10.00  minima. 

Sasanee  of  Roaa 

6.6  drama. 

Roaa  Oil 

10.00  minima. 

Issance  ITcroli  bigarade 

1.6  drama. 

Bargunot  Oil 

15.00  minima. 

Tr.  Ambergris 

1.0  draa. 

Tr.  Orria  Root 

t.OO  drama. 

Tr.  Vanillin 

18.0  drama 

Tr.  CouiEarln 

1.00  dram. 

Bemialdebyda 

0.85  dram. 

Tr.Hattle  Harb{l) 

X.OO  draa. 

Tr.  8torax(8) 

0.60  dram. 

Tr.  Ambergris 

16.00  minima. 

Tr.  Musk 

10.00  minims. 

Bansaldehyda 

e  dropa. 

(  1  -  extract  48  hrs.wlth  4  parte  »anu  alcohol,  8  -  axtraot  with  6  parts  warm  al- 
cohol and  filter.) 


lATsnder  Tatwr.  TlMli  Kxtract      Rod  Robs. 

(  by  p&rooiatlon) 

Oil  of  lATendsr  S.OO  o.o.         Red  Roa«  iM^vet  (oovira*  powlar)  1000  gnu 

Talo  (purliflad)  l&.OO  gramn.       Alooaol  (SO  s>o.}  900  o.o. 

Mft««r  (dlttllliid)      to  1000  0.0.  Olyoarlna  100  o.o. 


HKt  U. 


k.  PkyaleaX  Analysis: 

1.  Spseiflo  gravity  (B.)  ass  a  25  ee.,  or  s  10  oo.,  spselfio  gravity 
bottls  (pynknoHstsr)  prsfsrably  oas  with  thsraeastsr  attaehsA.   Wsigh  It  at  IS"  0. 
(reea  tsavoratura).  fill  with  oil,  allow  to  stand  in  a  wator  bath  of  15*  C.  for 
20  aiautss.    Bsmts,  dry,  put  stopysr  ia  v>iBkly  to  sliniaats  babblss,  wips  off 
aay  drops  of  oil  oa  tbo  point  of  ths  sscaps  tubs,  put  oa  the  ssoaps  tubs  oap 

aad  wsigh.    Ths  iiffsrsass  is  ths  wsight  of  25  sc.  which  dividsd  by  ths  wsigfat 
of  wator  which  tho  bottlo  holds  at  15*  C.  givss  B. 

B  aay  also  bs  dstormiasd  aecuratsly  and  <{uiskly  by  Hsaas  of  a 
Wsstphall  balsas*. 

If  Isss  thaa  10  cc.  of  oil  is  at  hand  pipstt  oat  5  so.  with  a  5  es. 
straight  pipstt,  aad  traasfsr  to  a  Mo.  00  tarsd  boaksr.    Allow  to  draia  fivs 
■iantss,  aad  finally tlow  out  ths  last  drop,  blowing  through  a  CaCla  drying  tub*. 
Wsigh  and  diyids  by  5.    This  Mthod  is  approxlnats. 

B.    eorrsetioa:    .0005  loss  for  oaeh  dsgrss  abovs  15*  0. 

2.  Spseifie  rvfraetivs  indsx  ("b^)-  T«ksn  dirsstly  with  a  Zsiss-abbs 
rsfraetoMtsr.   A  wmtsr-Jaekstsd  oas  is  bsst. 


3.    Spseifie  rotatioa  (a^).    Obssrvs,  by  moans  of  a  Uuroot  half-shadow 
polariseops,  ths  "obssrrsd"  rotation  aad  dirids  by  B.    If  this  instruMnt  is  nsi 
availabls  a  saoehariastsr  aay  bs  ussd. 


1  psr  ssat  ■  1*  TsBtiks  (lugar-fsrnisr  seals)  «  .3455*  Rotatioa  (Ma. light) 


Bassatial  oils  ars  always  obssrrsd  through  a  100  am.  tubs,  sxespt 
esrtain  dark  oUs.  s.g.,  bsrgaast.  which  rs«|uirsB  a  50  b«.  tub*. 

Bo  act  forgot  to  divids  ths  obssnrsd  rotatioa  by  B.  in  ordsr  to 
obtain  a^  «hieh  is  ths  stadarA. 


corrsotlon: 


r  .3906"  Rotatioa  light) 


If  only  a  vary  anill  amount  of  oil  is  ott  hand  ««igh  out  exactly  1 
gram,  and  dissolT*  it  in  10  oc.  of  absolute  alcohol.    The  diffarenea  betvaen 
tha  rotation  of  the  absolute  alcohol  and  that  of  this  mixture  gives  .1  of  the 
observed  rotation  of  the  oil. 

4.  Solubility.    Shake  one  volume  of  the  oil  vith  1.2  and  3  volumes 
respectively  of  70,  80,  and  90  per  cent  alcohol.    The  point  at  which  the 
greatest  amount  of  oil  is  dissolved  to    a  clear    solution  in  the  least  amount 
of  alcohol  is  the  solubility. 

5.  Fractional  distillation  and  observation  of  the  temperatures  and 
physical  properties  of  the  fractions  in  one  of  the  simplest  and  best  ways  of 
mating  an  approximate  analysis  as  it  inmediately  reveals,  in  most  eases,  the 
existence  of  adulteration.    Use  a  fractionating  flask  together  with  either  a 
Bruhl  or  a  f iseher  and  Harries  receiver  if  it  is  to  be  dietilled  at  reduced 
pressure.    A  standard  manometer  is  best,  but  a  serviceable  pressure  gauge  may 
be  constructed  as  followa: 

Select  a  email  sited,  rather  thick,  piece  of  glaes  tubing,  about  5 
feet  long,  and  bend  ae  shown  in  the  d%ram.    Clean  the  tube  with  chromic  acid 
mixture  and  dry.    Glass  stopcecke  wad  pressure  tubing  form  the  connectione.  A 
piece  of  millimeter  plotting  paper  mkes  a  convenient  scale  on  which  to  mark 
off  760  mm.    Tack  the  bent  tubing  onto  a  long  board  on  which  hae  been  glued  the 
scale,  and  fill  it  to  380  mm.  with  Hg.    When  coqpleted  the  reduced  preesure 
apparatus  will  look  as  shown  in  Fig.  2. 


B.    Ch— 1—1  Analyi«. 

1.    Oetsotioa  and  •stinction  of  frta  aoida.    ("Aoldlty"  or  "Aold 
Valuo").    Acidity  ia  tha  numbar  of  KOH  naeaaaary  to  nautraliia  tha  fraa  aoid  in 
1  graa  of  oil. 

Aageliea,  Cypraaa,  Orria-root  and  Saffron  ara  tjpaa  of  oila  of 
oonaidarabla  frae  aoid  content. 

DiaaolTa  a  known  wsight  of  tha  oil  (2  grama)  in  nautral  awthyl  alcohol, 

n 

add  a  faw  dropa  of  phanolphthalain  and  titrata  with  ^  NaOB. 

1  CO.   'I  NaOH   B    .030  gna.  aoatie  aoid 

8    .051  gm.  valarie  acid. 

2a.    Oataotion  of  phanola.   Thyna,  Clova,  Saaaafraa  and  Aniaa  are 

typaa  of  oila  rich  in  phanola. 

Chapman's  test:— Diasolva  1  oo.  of  tha  oil  in  S  oe.  of  aoatie 

anhydride  and  add  1  to  2  tropa  cone.  H3SO4. 

gugenol:        Brown,-?  purple, -^wine>rad. 

lao-augenol:  Roaa-rad,— flight  brown. 

Safrol:  Eaiarald-groen.-^browniBh-greenr^browniahi 

lao-aafrol:    Pale  pink, -^^ reddish. 

Sstragol :      Purple ,  >  indigo-blue , bluish-purple . 

Anethol:        Pale  yellow  after  one-half  hour. 

Other  phenols:    Violet  with  reCls  (oono.) 

2b.  Estimation  of  phenola.  Into  a  150  oc.  Hirachaahn  flask  (haa  a 
narrow  naok  graduated  to  10  oc.  In  tentha),  measure  out  exaotly  10  eo.  of  the 
oil,  add  a  convenient  quantity  of  5  per  cent  NaOlI  and  shake  10  to  15  minutes. 
Allow  to  atand  until  the  oil  has  separated,  add  water  carefully  bringing  the 
oil  up  into  the  neck,  and  read  off  the  deficiency  (  equals  per  cant  phenola). 
If  the  oily  and  aqueous  layera  do  not  epparato,  add  a  definite  volume  of 
petroleum  ether  and  subtract  from  result. 

For  very  small  quantities,  meaaure  out  exactly  2  ce.  into  a  40  cc, 
10  per  cent  milk-fat  bottle  with  the  neck  holding  2  cc.  graduated  In  tentha. 
Follow  foregoing  directiona.    After  absorbtion   read  off  per  cant  of  phenola 
direct. 


3a.    D«taoilon  of  aroBatlo  alooholt  (monatomio).  Semdailwood, 
Ocraalum,    Peppermint  and  Roe*  are  t/pee  of  olla  rioh  in  free  aleohole. 

Bitto*s  iesi: — Shake  5  eo.  of  the  oil  with  2  co.  of  a  solution 
of  methyl  Tiolct  (.5  g.  to  1  liter  of  vater)  ■¥  1  eo.        eolation.    If  an 
alcohol  is  present  a  cherry-red  to  violet  color  appeari.    If  none,  the  mixture 
baoomes  greenieb-blue,  preeipitatee  reddiah  fleoks  and  finally  appeara  yellow. 

3b.    fetloation  of  aronatio  aloehola. 

(a)  Oils  eater  free  or  of  negligible  eater  content.    The  aloehola  in 
the  oil  are  eonTerted  into  the  acetio  eetere  aa  follewa: 

Ten  to  20  ee.  of  the  oil  are  mixed  with  an  equal  volume  of  aoetie 
anhydride  and  about  2  grama  anhydroua  aodium  acetate  (NaC^^sQa)  ^^'or^ 
water  liberated.    Boil  under  a  reflux  2  houra.    Cool  and  ahaka  with  2  volumaa 
of  water.    Repeat  until  the  water  ahowe  a  neutral,  or  at  leaat  faintly  aeid 
reaotion.    Dry  the  aeetylated  oil  over  anhydrous  potaeaium  aoid  aulphate 
(XHSO4}  and,  if  neoeeaary,  filter.    A  known  weight  (2  to  5  grama)  of  tha 
aeetylated  oil  ie  now  aaponified  by  a  aolution  of  ^  KOH  in  aloohol  (IS  to  25  a) 
by  boiling  briakly  under  a  reflux  for  one-half  hour.    The  amount  of  alkali  uaed 
ie  determined  ae  usual  by  titration  with  ^  HCl. 

N.I.    In  caae  eitronellal,terpineel  or  linalol  are  preaeat  in  the  oil 
dilute  the  oil  with  five  timea  ita  weight  of  pure  turpentine  and  aeetylate  with 
eight  timea  ita  weight  of  aeetio  anhydride.    Run  duplicate  blanka  and  make  the 
proper  deduction.    Caloulate  the  per  cent  of  free  aloohola  in  terma  of  the 
predominating  one  aa  follewa: 

P   s   per  oent   =  2 

10(W  -  .042N) 

£   z    one-half  molecular  weight  of  the  aloohol  preaent. 
z 

M   *   No.  00.       KGB  need  in  ita  eater  aaponif icatlon. 

2 

.042  H   -   CerreotioB  for  inoreaee  in  weight  due  to  aoetylation. 
1   =   Weight  of  oil  aaponified. 


(B)  Ollt  of  eonaldsrable  •vter  contant. 

1.  Sstimata  the  oonblnad  aloohola  (eater  Talua,  Q.V.) 

2.  Saponify  20  grama  of  the  ell  with  oaloulated  amount  of 

KOB  in  alcohol  aa  ueual.  Vaah  the  oater-frM  oil  wall,  and  dry  over  anhydroua 
potaaaiuB  aoid  sulphate  (KHSO4). 

3.  Satinate  total  eloohol  in  2  to  5  grama  of  the  aater-fraa  oil  aa 

in  A. 

4.  Deduct  the  amount  of  ooabined  aleohola  from  the  amount  of  total 
alcohola  which  giyea  the  amount  of  free  aloohola. 

Oeteetion  and  eatimation  of  aatara  (eater  Talua). 
Lavender,  Bergamot,  Chamomile  and  tintergreen  are  typea  of  olla  rieh 
in  eatera.    The  eater  value  ia  the  number  of  mllligrama  of  KOH  neeaaaary  to 
aapenify  the  eatera  in  1  gi%m  of  the  oil. 

N.B.    The  Saponification  Number  is  the  eeter  value  plua  the  acid 
value.    Therefore,  when  there  ia  no  aoid  value  the  S.N.  JLa  the  eater  value. 
S.N.    s  15   !    1.5  per  cent  KOB 
S.N.  — par  cent  eater;  aee  p.  119  Parry. 
Saponify  in  duplicate  2  to  5  grama  of  the  oil  by  boiling  with  25  oe. 
^  K(M  in  alcohal  under  a  refuls  for  one-half  hour   and  titrate  the  exoeaa  of 
alkali  with   |  HCl. 

Caleulate  par  cent  of  estera  in  terma  of  predominating  eater. 
1  CO.  f  KOH  =  .118  g.  geranyltiglate  (CH3.CH:C(CH3)COOCioHx7) 

B  .086  g.  linalylaoetate  (CHsCOOCxc^iy) 
5a.    Detection  of  aldehydea  and  ketonea.    Lemon-graaa,  Citronella, 
Cinnamon  and  bitter  almond  are  typea  of  oila  rich  in  aldehydea.  Sfeannint, 
Pennyroyal  and  Sage  are  typea  of  oila  rich  in  ketonea. 
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Aldehyde*  and  ketone*  fra<|uently  eeeur  together.    Beth  trill  produce  a 

fine  greenieh  fluorescence  in  10  to  15  minutes  on  adding  to  2  ce.  of  oil  5  ee.  of 

an  alcoholic  solution  (.5  to  1  per  cent)  of  a  aeta  dianino-salt ,  e.g.,  diamino- 

beniene-hydrochloride     CjHsC^*  slightly  acidified.    If  the  iest  is 

ivlg.HCl 

pesitiTS,  make  Schiff's  test  to  vhioh  aldehydes  only  respond.    Shake  2  cc.  of  the 
oil  in  absolute  alcohol  with  1  oe.  Schiff's  reagent.    Intense  purple-red  color. 
If  this  test  is  negatiTO  and  the  first  is  positive,  ketones  are  present. 

Schiff's  reagent: — Dissolve  1  gram  fuchsine  in  1  liter  H^O  and  add 
20  ee.  of  sodium  acid  sulphite  (NaRSOa)  eelution  (30*  Be.)  -f  10  cc.  cone  BCl. 

5b.    Sstlaation  of  aldehydes  and  ketones.    Remove  free  aelda  by 
shaking  vith  HnJSOst  and  esters  by  hydrolyiing  vith  NaOH  before  estimating  as 
they  would  render  the  results  unreliable. 

Into  a  150  ee.  Hirsehsohn  flask  measure  out  exactly  10  eo.  of  the  oil. 
Add  enough  hot  40  per  cent  solution  ef  sodium  aoid  sulphite  (NbHSOs)  to  one>third 
fill  the  flaek.    Shake  into  the  neck.    Add  50  oc.  more  of  the  aoid  sulphite  solu- 
tion and  shake  and  heat  on  stean  bath  until  the  clear  oily  layer  floats  on  the 
surface.  Alio*  to  stand  four  hours.    Shake,  add  more  of  the  solution  until  the 
oily  layer  is  forced  up  into  the  neck.    Read  off  the  deficiency  («  per  cent 
aldehydes  and  ketones). 

N.B.    Not  applicable  to  oltral  unless  in  large  quaatitles(e.g.  lemon- 
grass  oil).    For  very  email  <|uantities  use  the  10  per  cent  milk-fat  bottle,  as 
under  phenols,  following  above  dlrectioae. 

6.  Detection  of  water.    Ulx  10  cc.  of  the  oil  with  40  cc.  petroleum 
ether.    Water  separates  in  minute  globulee  which  coalesce  and  eiak  to  the 
bottom.    There  should  not  be  more  than  a  drop  or  ss. 

7.  Detection  of  alcohol,  C^glOH.    Gradually  add  some  dehydrated 
calcium  chloride  (CaClg)  to  the  anhydrous  oil  while  shaking  and  heating  on  the 
water  bath.    Here  traeee  of  alcohol  render  the  first  portions  of  calolnm  chloride 


patty,  but  if  prMoni  in  liurgcr  propartloni  th«  aali  dlasolvas  foralng  «  heary 
liquid  layer. 

8.  Dateotlon  of  turpentina.    Diatolva  20  graaa  potaaalun  aoid  tartraia 
(KHC4^0«)  plua  6  grama  manganaaa  oarbonata  (HnOOy}  in  1  liter  of  water.  Add 

3  00.  of  thia  aolution  plua  5  dropa  NH^OH  to  S  oo.  of  the  auapaoted  oil.  Shake, 
heat  on  water  bath,  and  iritila  heating,  paaa  a  eurrent  of  air  through  it.  Gila 
of  lemon  ahd  bergamot  turn  brovniah.    Oil  of  turpantlaa  tuma  intenae  brovniah 
blaek.    All  other  oila,  a  faint  yellow. 

9.  Burgeaa*  teat.    Diaaolve  10  grama  mereurio  aulphata  (BgS04)  in  25 

per  cent  8^04  to  font  100  00.  of  solution.    Vigoroualy  shake  2  oe.  of  the  oil 

with  5  00.  of  thia  reagent  and  note  oolor  after  10  mlnutea. 

Citral:  bright  red— ^  whit  iah. 

Citronolla:        bright  yellow. 
IiiffloneTa:  evanescent  fleah  eoler. 

Linalylacetate:  bright  violet. 
Linalol:  deep  purple. 

Caryophyllene:  yellowiah. 

10.  Seaqui-terpene  teat.    Disaolva  1  to  3  ee  of  the  oil  in  &  to  6  oe. 

of  glacial  acetic  aoid,  and  add  3  to  4  dropa  of  cone.  HJ1SO4.    Green— ^  blue— ^  red. 

11.  Detection  of  etearoptenea.    To  5  cc.  of  the  oil  add  10  00.  ef  B5 
per  eeat  alcohol,  and  allow  to  atand  over  night.    The  naturally  oecuring  paraffin 
riaes  to  the  top  while  fatty  oila  or  other  adulteranta  aattle  out. 


CXRAKIUil  OIL  (Oleua  Ooraall} 


1.  Boianloal  derlTatlon:    Palargonlom  odoratlseiflMa. 

a.  Habitat:    South  rranea,  Spain,  Reunion,  Algeria. 

b.  Bxtraction:  Sietillatioa  of  green  parte  of  plant  only. 
0.  Per  oent  yield:      .15  to  .33  per  eant. 


2.    Physical  proportiee: 
=    .888-. 906 


djiQ 


~  1.4650 

-   -6*  to  -16* 


Color!!    greanieh  to  brovnieh. 

Sol.    1  -  3  of  70  per  cent  alcohol. 


3.  Constituonte: 

Geraniel , 

Citronellol , 
#Sotere , 

Stearoptene  ) 
L.Henthone  } 
Blue  high  ) 
boiling  fraction) 

Pinene  ) 
Phellandrene) 
Llnalol  ) 
Amfl  alcohol) 


60  -  70  par  cent 
IS  -  35   f  " 
15  -  25    "  " 


(Traoas) 


§UoKtlj  ae  geranyl  tiglate. 
Adulterants: 

a.  Benxoio  acid  esters  (cause  hl^h  "ester  value") 

b.  Indian  geraniua  oil  (raises  ^i^) 


c.  Turpentine 

d.  Cedar-vood  oil 

e.  Fatty  oils 


(decreases  sol.) 
(decreaees  sol.) 
(residue  on  eyaporation) 


&.    Chamioal  AzuOyait:    Follow  ganaral  outllaa  of  analyala,  omitilng  B2a  and 
)>,  and  Sb,  and  liioludlng  tha  apaclal  dlractiona  glvan  bslov.    Varify  tha 
raaulta  with  tboea  glvan  althar  in  thia  book  or  In  othara. 

a.    Chamiatry  of  garanlol,  C^^itfOR. 
Synonyma:    Rhodlnol,  Laaonol. 

Dafinitlon:  Itonatoalc  primary  olaflnlc  tarpena  edoohol. 
Formula:  (CBs)^:CH.(»,.CHs-C.CH8 

It 

OHjiCiB  -  ca 

Ohlaf  Ocourranea:  Palnaroaa,  roaa,  garanlun. 

Dataotlon:    T«o  dropa  of  oil,  plua  5  oo.  alcohol,  plua  10  dropa 
cone.  HjbS04  without  ahaklng.    Aoid  la  Intansa  oranga-yallow.    Neutral  tona  la 
durakla  raddlah-violat . 

Phyalcal  Propertlaa: 

D^B   «    .8801  Coler:  colorlaaa. 

n.     ::  1.4780  Sol.    1  -  1  (95  par  cant  aloohol) 

*ao 

=    inaotlT*  B.P.  230 

laolation  and  astiaatloB:    To  aaparata  in  a  atate  of  abaoluta  purity. 
Taka  an  amount  of  anhydroua  geraniua  oil  (50  graaa)  containing  a  known  waight 
of  garanlol.    Add  a  oorraapondlog  waight  of  matallio  aodium.    Treat  tha  aodlum 
garanlelata  with  athar  plua  a  calculated  amount  of  phthallc  anhydrida.    Boil  on 
water  bath  under  reflux  for  one  hour.    Hydrolyce  the  aodlum  geranlol  phthalata 
with  calculated  amount  of  KOH  in  alcohol  under  a  reflux  one  hour.    Cool  by  adding 
water.    Separate,  dry  over  anhydroua  KH8O4  and  weigh. 

Reactiona:  2Cj^i,fOR  -t-  2iia  =  2CiQHx70Na  ■¥  Ba 

CO^  COONa 

Ci(^i-ON«  +  CjHa^  ^0  =  CeHa^ 

CO  ^COOCj^jy 

^COOUa  ^COOHa 
C«Ht  •*  KOH  =  C^oBxtGB  -I- 

C00Cx(^j7  COOK 


Transforaation:    O.raniol          (l)  a-citral         (2)  a-ionow. 
(1)  a-cltral,  C^^JiBO. 

SyaonymB:  Geranaldehyd* ,  garanial. 
Feraula:  CHa.C.CHg.cCCHs), 
CHO.C.CB 

Chiaf  Ocourrcaea:  Lamon-graaa,  lamou,  baekhousia. 
Oateotion:  Burgess*  test  (Q.T.) 
Phyaloal  Properties: 

DX6   =    'Mas  CoUor:  yellow, 

=  inaotivs 

Formation:    By  careful  oxidation  with  chromic  acid. 

-C-  ^. 
"0  " 
CHjiOH  -  CH  ^  CHO  -  CH 

Dissolve  Ift^grams  potassium  dichromate  (KgCr^iO^)  in  19  grams  cone,  o.p. 

Ha804  la  150  CO.  water.    Twenty- two  grams  geraniol  are  added  to  the  well  cooled 

mixture.    After  nearly  all  the  geraniol  is  added  allow  the  mixture  to  warm  up. 

Shake  well  a  half  hour.    Now  render  slightly  alkaline,  and  distil  with  steam. 

Separate  the  pure  citral  and  dry  over  anhydrous  potassium  sulphate  (KH8O4) . 

Ooed  yield. 

Important  reaction:  Mix  2  parts  citral  in  a  dry  test  tube  with  1  part 
anhydrous  KH8O4.    Heat  to  170°  for  20  minutes.    Cymene  (CjoHi^)  results,  which 
is  the  basis  of  very  many  constituents  of  esaeniial  oils. 

Identification  derivativee:    (l)  a-citral  oxime,  CjoBieNtW-  Formed 
by  the  action  of  1.35  g.  of  hydroxy!  amine  hydrochloride,  NHjOH.HCl,  plus  .8 
g.  NaOH  on  an  alcoholic  solution  of  3  grams  citral.    A  yellowish-red  oil. 

Clj^l^O  +  NHaOH.HCl  +  NaOH  ->    ajt^jeMOH  ♦  28.0  +  NaCl 

"*«0   —  1.5143 


B.Pt.    I43O  at  I2m.  m 


SQ.  .9380 


(2)  a-cltral  b^naprthooinohonlo  acid,  Cgt^a^*-  ^  graoas  citral  in 
alcohol  with  2  graas  pyroraccmic  acid  and  2  grams  of  b-napthylanina^ .    Boil  on 
watar  bath  2  hours.    Cool,  filter,  purify  by  washing  with  ather.    It  raeryatallisas 
from  dilute  alcohol  in  lamon-ysllow  leaflets  vhich  contain  one-hnlf  molecule  of 
H3O,  and  melt  at  197  .    Tield:  1.4  gnuaa.    Very  characteristic,  and  well  adapted 
for  detection  of  small  amounts  of  citral. 

Reactions:  C^^^O     CH^OCOOH  -t^  Cx(^7)lH«  = 

K 

y  ^ 

I 

GOGH 

a-citral-b-napth«einehonio  acid. 

(3)  a-oitral  samicarbasone,  C9HxeC0H-''HG0Wa.    To  one  gram  citral  add 
25  ec.  semicarbaside  solution*.    Somioarbazone  crystallises  out  in  24  hours. 
Filter  and  precipitate  remainder  by  adding  water  to  filtrate.    Purify  by  re- 
erystalliting  from  methyl  alcohol.       li.Pt.  164*. 

Reaction:  C^t^^eO  ■*  IBsNHCONRa  CsHx^QN.iaComa 


1.    B-napthyl  amine,  Ci^ifK^.    Heat  30  graas  b-napthol  with  calculated 
amount  of  ehlor-zino  ammonia  (calculate  amount  of  dry  stick  ZnClg  dissolve  in 
excess  cone.  Iffi^OH)  under  slight  pressure  (780-790  mm.}  for  2  to  3  hours  to 
180  to  200   C.    Pour  while  hot  the  suprenatant  liquid  into  a  large  folded  filter 
Co  not  allow  the  resinous  residue  to  accompany  it.    Boil  to  one-half  volume, 
and  refilter  if  necessary.    Allow  to  eool  iriien  b-napthyl  amine  separates  in 
■mall  pearly  plates.    M.Pt.  111*. 

Pyroracemic  acid,  CHsCO.COOfi.    Take  25  grams  tartaric  acid  and  dry  it 
with  an  equal  weight  of  powdered  anhydrous  faiS04.    Dense  white  fumes  of  CO2  , 
and  at  rather  below  IdS",  liquid  pyroracemic  acid  distils  over.    Catch  all 
above  125*  and  riedistil  to  free  from  fumes.    B.Pt.    165**  C. 

COCH.CHQH.CKOH.COOH  — ^    GHsOH.CHOH.COOH  •¥  00^ 
Tartaric  acid  Glyceric  acid 

CHsOH.CHOH.COGH  ^  CHsCO.GOOH    -i-  R^ 

Slyceric  acid  Pyroracemic  acid 

*.    Samioarbaside,  Nllj|NHC<aUg.    Dissolve  together  13  grams  hydraslne 
sulphate,  Sj^l^jfiO^,  plus  5.5  graas  Ha^Os,  plus  4  grams  KCH  in  100  ce  water. 
U.Pt.    96"      Reduces  rehling'e  eolution  in  cold. 


a.    (Continuod)  Hydraslna  aulphata,  N^^^i^O^.  liix  200  oo.  of  a  aoluiion 

of  7.5  grama  NaOCl  In  a  flaak.    Boll  ona-half  hour.  Cool,  plaoo  flaak  In  lea 

vater  and  add  20  cc.  of  a  aplutlon  1.96  grama  H^SO^.  Hydrailao  aulphata 
eryatalllxaa  out.    Racryatallisa  from  waiar. 

mgil  *  ffils  K^4.HC1 

2Nj^4.ECl  -r  HaSO^   ^  TK^^.K^Q^  +  2BC1 

J.  W.  liallor.  Mod.  Inorg.  Cham.  

(2)  a^lonona,  Oj^^^. 

Synonym:    Artificial  violet. 

FonBila:  CHg  CHg 

C 

CHa        CH  ,PH  J  CH .  CO  .CH, 
CH,k^C.CH, 
CB 

Phyaleal  propertiea: 

D     =    .9350  B.Pt.    135°  at  17  arm. 

"dao  ■  1.5070 

Formation:    Mix  togathar  10  grama  eitral,  plua  10  grana  aeatona,  plua 
25  00.  of  atrong  aolution  of  barium  bydroxida  (Ba(OH)a}.    Shaka  aa  constantly 
aa  peaaibla  for  2  to  3  daya.    Diasolva  the  products  of  the  reaction  in  ether. 
Diatil    off  the  ethar  and  than  continue  to  distil  with  steam  which  volatilisaa 
the  unauod  aoatone,  citral  and  volatile  producta  of  the  condensation  of  acatoae. 
The  product  of  condensation  remaining  aa  a  residue  is  separated  and  dried  ovar 
anhydroua  KHSO4,    It  la  psaudo-ionona,  CjaHaoO. 

Take  20  parte  crude  pseudo-ionona  plua  100  ee.  of  a  solution  of  2.5  ^rams 
Hj804,  plua  100  parts  glycerine  and  heat  to  boiling  on  an  oil  bath  under  a 
reflux  for  2  hours.    Oisaolve  the  product  in  ether.    Separata  ethereal  solution 
and  diatil  off  ether.    Continue  at  17  mm.  pressure  collecting  fraction  133  to 
140°.    Purify  this  by  converting  it  with  phenyl-hydra*in»  into  a  ketone  conden- 
sation product  which  under  the  action  of  dilute  HCl  decompoaea  wholly  into  a-ionooa. 

Reaction:  +  CHaCOCH.  Oit^affi  +  HgO 

Cj^HiqO,  molecular  rearrangement  — --■  Cj(|%)0 
Pseudo-iottone  lonona 


For  favorabl*  results  earsful  maAlpulation  ia  ssssrrtial.    By  using  cone. 
b-lonona  is  produced. 

"Triple  extract  of  violate"  is  preparod  by  dissolving  one  gram  of  a-  or  b- 
lonone  or  a  mixture  of  each,  to  salt  taste,  in  one  liter  of  cologne  spirits, 
which  is  pure  odorless  ethyl  alcohol. 


at 


cum  OXL  (Olmui  Oarjrephyllora) 


1.  Botanleal  derlTatica:    Sugmia  earyephyllata. 

a.    Habitat:  Zaniibar,  Kadagasoar,  Rcunloa. 

1B.    Bxtraetlea:  Olaiillaiiga  of  bud*  and  atma. 

e.   Par  oant  jrlald;    15.0  ia  18.0  par  e«Bt. 

2.  Phyaleal  propartiaa: 


^   =  0*  ta  -1* 

8.  Conatltuaata: 

Suganal , 
Suganylaeatata , 

Caryephyllana 


Calar:  Light  bromiatt-yalla*. 

Sal.:    1  -  2  of  70  par  oant  aleohal. 

B.Pt.:  245*  C  . 


80  -  95  par  eant 

7  -  17  " 

5  -  «0    "  " 


Baftyl-mathyl-katone  ) 
Vanillia  ) 
Furfural  ) 
Haphthallaa  ) 


(Traeaa) 


4.  Adultaraaia. 

a.  Oil  of  Clava  atana  giving  a  coaraar  ador. 

b.  Cadar-voed  oil,  lewaring  "0"  and  raiaing  "a^"- 
a.    Turpantina,  lovaring  aolubility. 

d.    PetrolauB,  lowering  aolubility. 

«.   Sttayl  aleohal.  lavaring  both  »D"  and  i.Pt. 


ChMleal  Analysis:    r*Uo«  the  gSMral  outliu,  •■Ittlac   B,  3b  and  Sb, 
and  Ineludiag  the  speeial  dlrMtiona  glraa  bala«,  TCrlfyiiig  all  raaulta. 
Conatliuanta:  (A)  Kuganel.  ^j^i^. 
Synenya:    Allyl  Ouaiaeol. 
Oafialtioa:  a-mathoxy-allyl-phanal. 
.  ranula:  Ca^.CB.CRf 
^  CB 

Chiaf  Ooevrrrac*:    Aoaela,  Bay,  Cinnaaon,  Clav*. 
Dataetion:  Chapman* a  taat  (Q.T.) 
Phyaioal  Propertiea: 

B^     ■     1.070  Galtr:    Ught  brovn. 

S     l.MOO  Sal.:  1  -  2  of  70  par  cant  alcohol. 

B.Pt.:  2S3*  C. 

Batlaatloa,  (Aftar  Thome  ):    In  a  tared  150  ee.  beaker,  5  graoa  of  tba 
oil  are  treated  with  30  ee.  of  15  per  cent  NaOB  plus  6  graae  of  benioyl  chloride. 
Stir  well.    The  eodiua  eugenate  first  selidifiee  and  then  diseolvee.  Heat 
fifteen  ainutee  on  a  water  bath.    After  eooling,  50  ce.  of  wtar  are  added  and 
the  erystalliae  ester  ie  heated  until  it  haa  again  beerNie  oily  and  then  cool. 
Oeeaat  the  supernatant  liquor.    Repeat  three  tiaes  to  free  froa  eaustie  eoda 
and  other  iapuritlea.    Transfer  oarefully  all  the  erystale  of  bensoyl-eugenol, 
still  aeiet,  to  a  beaker  and  treat  vith  25  ee.  of  90  per  cent  aleohol.  Heat 
«ith  agitation  until  dissolved, no«  eool  until  cryetallisatioa  is  eoaplete. 
Tranefer  the  preeipitate  to  a  9  ea.  tared  filter  paper  and  eolleet  the  filtrate 
in  a  graduate.    About  20  ee.  should  be  obtained.    The  aleohelic  solution  held 
in  the  erystalliae  aass  is  forced  out  by  adding  90  per  eent  alcohol  until  the 
filtrate  aeasures  25  ee.    The  still  aoist  filter  with  Ite  preeipitate  is 
transferred  to  a  weighing  tube,  dried  at  100*  C.  and  weighed.    Bansoyl  eugenol 


is  disaolyad  to  the  •xtent  of  .55  graae  by  25  ee.  of  90  par  east  aleehol 
whieh  amount  !•  addad  to  tha  final  vaigfat .     H.Pi.    SO*  C. 
Kaactioas: 


^     ^  Can, 

C^—  OCH,  *  NaOe  ^  0,8,  -008,  ♦  M 

^  OH  Qih 


,  6,8,  .  0 A 

C^a  :::^0GHa  +  0,8^1  — 0,8,  -  008, 

^08*  '  OCOC,H, 


*100(a  •»  .58) 
<7  X  b 


X  =   Par  eant  of  auganal. 

a  =   Wai^ht  of  baaioyl-augaBol . 

k  s  waight  of  elava  oil  uaaA. 

a .55  =  Cerractiea. 

Zaelatioa:    Agitata  45  ee.  of  alava  oil  plua  US  eo.  of  athar  with 
ISO  ae .  of  10  par  eaat  eauatle  potaah  in  a  aaparatory  funnel .    Tho  flthareal 
liquid  eontalna  the  earyephjrllene.    Sepnrate  the  potaeaiuH  eugenata  edutlon 
and  acidify  with  dilute  hydreehlorie  acid.    Waeh  the  liberated  eugenol  with 
water,  end  dx>y  oyer  anhydrous  potaealum  nold  suljdiata. 

Tranaf oraation:    Sugaaol  to  vanlllia. 

Tanlllia,  0^0,. 

Synenym:  Synthetie  Vanilla. 

(1)  Botanical  Derivatioa:  Vanilla  Planlfelia. 

a.  Habitat;  Mexico,  Java,  Reunion. 

b.  Sxtraetlon:  "Curing"  ef  poda  and  beane. 
6.    Per  cent  yield:    1.1  -  2.9  per  eaat. 


(Z)  Phyaleal  Propdriim: 

Ihit*  aevdlea,  subliBing  at  150*  C. 
U.rx.:  60*  Sol.:  1  -  90  of  mit*r 

B.Pt.:  285*  In  00^  "      1  -  1  of  90  per  crat  aleohol. 

(3)  Adttliarants: 

a.  Bncoio  acid,  d«i«et*d  by  adding  aodiun  oarbonai*,  filierliv 
and  precipitating  farric  banxoata. 

b.  Aeaianilida  dataetad  by  boiling  vith  potaaaiua  hydrata  and 
tasting  for  anilina. 

(4)  Dafinitioa:  Uatbojty-protooataohnio  aldahyda. 

Farmula:  CHO 
C^-  ecu, 

(5)  Oateotioa:  Sobiff'a  teat,  (Q.V.) 

(6)  Formation:    Tha  baat  yiald  ia  obtalnad  by  firtt  eonvarting  tha 
augenol  (30  ee.)  into  iae-auganol  by  traating  it  with  a  oaleulatad  aaouat 
of  potaaaiua  hydrata  in  alcohol,  and.boiling  undar  a  raflox  tvanty  minutai. 
Add  vatar  enough  to  throw  the  product  out  of  solution,  separata  and  vaah 
until  only  slightly  alkaline.    Nov  take  25  eo.  of  iae-«uganel,  add  30  oe. 
of  acetic  anhydride  plus  3  gnuas  of  sodium  acetate  and  boil  under  a  reflux 
for  two  hours.    Ceel  and  ahaka  with  two  Tolumaa  of  water  in  a  separatory 
funnel . 

All  of  the  acetic  eugenel  obtained  is  dissolved  in  ?.S  oe.  of  glacial 
acetic  acid  plua  75  co.  of  water  and  oxidised  with  a  ealoulated  amount  of 
finely  ground  potassium  permanganate  which  is  slowly  added  to  the  warm 
solution  with  great  care,  and  conetaat  agitation.    During  the  Tieleat 
reaction  a  voluminous  precipitate  of  manganous  oxide  separatee.  After 


ih*  rMCtiea  has  aubaldad,  fUttr  off  ihla  preelpltaie  on  a  wm  filter. 
Rcadmr  th*  flltrat*  slightly  alkalin*  and  axtraet  with  Tielmt  shaking 
in  a  asparatory  funnal  with  thraa  lots  of  athar  of  50  ea.  eaeh,  and  alio* 
the  ath«r  ta  avHporata  off  at  room  teiaparaturs  aftar  having  driad  the 
•tharaal    solution  thoroughly  ovar  anhydrous  potassium  acid  sulphata.  Tha 
oruda  bromish  crystals  of  vanillin  may  be  redissolved  in  25  ce.  of  ether 
and  purified  by  extracting  with  a  concentrated  solution  of    sodium  aeid 
sulphite  vhioh  forma  the  uenial  addition  product.    Thia  is  filtarad  off, 
washed  with  ether  and  deeomposed  with  dilute  sulphuric  aeid  and  the  pur* 
vanillin  extracted  with  ether  from  which  solvent  it  la  obtained  in  fiaa 
white  eryetala. 
React  ioai: 

CfUs  -  OCUs  ••■  KOB  ->  C«Hs  -  UCHa 

on  OB 

Eugenol  ieo-£ugenol 
^  CB.C8.CHa  (»0 
(B  m 
(T)  Standard  vanillin  preparations  in  use  by  eor.feotionery  aad 
ehseelate  factories. 

(a)  Two  aad  five  tenths  vanillin  sugar.    To  25  grama  of  vanillin 
ie  added  100  grams  of  absolute  alcohol  plua  975  grains  of  pulverized  sugar. 
Kvaperate  the  alcohol  off  in  a  warm  place  end  then  pulverise  and  eifi  the 
•agar  whion  keeps  its  odor  indefinitely  and  is  equal  to  that  of  the  finest 
natural  vanilla. 

(b)  t«e  and  five  tenths  per  cent  eesence  of  vanillin. 
Crystallised  vaniUia,  29  grama  in  amount,  ia  disaolved  in  490  grems  of 
abaolute  aleohol,  and  489  ce.  of  distilled  water.    This  ia  etrual  in  strength 
te  the  finest  vanilla  esssnee. 


(B)  Caryppbyllen*,  Cx§Hs4. 

Syaonya:    Artificial  Carnaiiou. 

OeflnitioH:  A  aasqui-terpcmo. 

Ocourrane*:  Clava  and  Capaitoa. 

Oaetioa:  Seaqul-terpane  iaai  (Q.V.) 

Xaolatiou  and  Approxisi&ta  j!.8tiinatioB:    Saponify  50  grama  of  elavt  oil 
with  200  CO.  of  15  per  oont  eauatio  aoda  by  heating  on  water  both  ondar  a 
reflttz  for  half  an  hour.    Soparato  the  Bupernatant  earyophyllaaa  froa  tha 
aodinn  ougenate  solution,  and  irasb  it  twice  with  eauatio  aoda  aolutlon  and 
aevoral  tinea  with  water.    Carefully  sdparate  the  oaryephyllene ,  running  it 
into  a  tared,  three-inoh  orystallization  diah.    Allow  to  stand  tweuty-four 
heura  in  a  dasieeator  and  weigh.    Rapaat  to  oonatant  weight. 

Phyaieal  Proportioa: 

0„     =    .90i  »4  = 

■4       s    1.5009  B.Pt.  :    258*  0. 

XdsntifieatioB  Darivativa:    To  10  eo.  of  earyophyllaaa  add  10  eo.  of 
petroleum  ether  and  :^0  eo.  of  a  eaturated  aolution  of  aedium  nitrite.  Now 
add  aoatic  acid  alewly,  aheke  well  and  freeze  for  t«u  houra.  Caryophyllana 
aitroaita,  <ii^a4^ifi»,  «111  eoparata  la  a  solid  masa  of  blue  needles. 
M.Pt.  iia*. 


4& 


TURPmriI«  OX!.    (01«UB  T«r»blnthlna*) 

Batanlcal  darlyatlon:    M.O.  e«>lfer&e  (Plnus,  PloMi  and  Abl««) 

a.  Habitat:  Surop*  and  North  Amerlem. 

b.  Bxtractlon:    By  nteitai,  distillation  of  the  olM-nBlna 

and  dastraetiTt  diatillation  of  th«  wood. 
«.    Par  cant  yield:    10  -  25  par  cant. 
Phyeioal  propertiaa: 


.ess  -  .875  Color:  «atar-whita. 


=  1.46»7  -  1.4722             Sol.:  (I'roah)  1  -  6  of  90  per  cant  alcohol 

<%) 

m  s  Sal.:  (Old)  1  -  3  of  90  par  cant  alcohol 
d            -2     to  +14"  At. 

B.Pt.  155*  -  185*  (95  par  cant) 

lodina  number:  310  -  350  par  cant  la 

Bater  Valaa:  3-60  20  minutaa. 


Acidity:  108  -  US 

.3-61 
"10  -  33  At 


Tlaah  point:  3S.80  C. 
Saponification  number:  140  -  lU, 
Conatituants: 

American  Turpentina  (From  Pinua  Australia,  i.e.,  Oeorgia  yellow  pina) 

P inane,  80  -  95  per  cent 

JJlpontene,  5  -  10  "  " 
Fixed  reeidua,  1-2     "  " 

Ruaei&n  Turpentine  (From  Pinua  SylTaatria) 

Sylveatrana,     60  -  70  par  cant 
HUena,  30  -  35  " 

Fixed  residua,    1-2  " 

Camphena  ) 

Camphoraldahyda  ) 

Fenchena  )    Traoea  in  both 

Formic  acid  ) 

Acetic  aeid  ) 


4.  Adttlionoita: 

ft.    Pctroleua;  1  per  ent  lovara  Flaah  Point  12  dagrMs. 

Shake  with  anillna  iiti»n  two  layora  fom. 


b. 

RaalB  011a,  having  Xodlna  nuobar: 

272 

a. 

Vood  Splrita,  " 

■•  u 

na 

«. 

CaaphorOU,  " 

n  H 

IM 

•  . 

Suealjrptua  Oil  " 

•t  n 

SubaiUutaa 

n  ■ 

I .  "Canadian  Turpentlna"  Itt 
II.  "Tarabo"  M 


III.  "Imported  Splrita"  2.6 
If.  "Blended  Turpentine"  M 
T.  "Seuih  Amerlean"  181 
fx.  "Turpentine  Subctltute"  Sf 
TXX.  "Baadleaa  Solvent"  f 
fill.  "Turpolene"  M 
ZZ.  "Patent  Turpentln*"  U 
i.    Cheoleal  Analyale:    Follow  the  general  outline,  omitting  B2h, 
3b,  4  and  5b,  and  Ineludlng  the  epeclal  dlreetlona  given  belev.  verify- 
ing reaulta. 

Important  Teata. 

I.  "Pore  Turpentine"  teat:    Raaganta  (a)  T«o  per  eeat  aolutlon 
of  the  aample  in  95  per  oent  pure  alcohol,    (b)  A  aolutlon  of  5  grama 
Dr  plua  1.5  grama  KBrOg  in  100  ee.  dlatllled  water,    (e)  A  aolutlon  of 
20  CO.  pure  concentrated  aulphurlc  acid  in  60  ec.  dlatllled  water. 
Take  e^ual  pmrta  of  each  and  ahake  well  one  minute,  keeping  temperature  * 
20*  C.    Pure  turpoAtlne  dieeolorisea  the  aolutlon. 


ZX.    D«t«ctiea  of  RoBin  Spirit:    Shak*  10  ee.  of  unple  with 
20  ee.  of  a  eolatloa  of  aulphurous  roIA.    A  anov-vhit*  anulsioa  shon 
abcaaea  of  Roala  Spirit. 

HZ.    Xodlaa  Nuabar;    Baagaata:    (a)  Daeinermal  thioaulphaia. 
Uaa  S4.6  grama  of  pura  aodium  thioaulphata  to  tha  litar.    (b)  Daeinoroal 
dichromta.    Uoa  3.874  grama  of  pura  potaaaium  dlchromata  to  tha  litar. 

StaadardizatiOB:  take  exactly  20  ee.  H/IO  Kj^rgO^  plua  10  ee.  15 
par  eant  KI  aelutlon,  plua  5  oe.  of  eoneantratad  hydroohlorie  aeld,  and 
titrate  with  M/lO  Ma^gO^  until  edlerlaaa,  uaing  fraah  atareh  indloator. 
Raaetloa:    K^r^O^     14HC1  -t-  <KX    =  aCrCls  t  fflGl  •¥  *1  *  TH^O 
a.g.  uaaA:  16.4  ee.  I  10  Ka^aOg 
1  gram  Z,  =  16.4  x  5  =  83  ee .  N  10  RaaSaOa 
.*.  1  ee.  I  10  Ka^SgOs   =  .0122  grama  Zg 

la  theory  1        H/io  =  .0127  grama  Zg. 

(«)  Tha  ffijB  Zodiaa  Solution  (Leaeh,  Toed  Aaalyaia):    Diaeolva  4.5  grama 
pnra  lodiaa  la  180  cs.  glaeial  aoAtie  aold,  and  paaa  through  a  larger 
pertloa  of  thia  aolutioa  a  eurrant  of  earefully  aaehad  and  dried  chlorine 
gaa  until  the  aolution  ia  barely  daeoleriaed.    Tiaally  add  the  balance  of 
the  original  aolutioa  of  iodine  to  reatora  the  iodine  eolor  ao  that  there 
ia  a  alight  exoesa  of  iodine. 

(d)  Starch  Paata  Indicator:    To  oae  litar  of  boiling  aater  add  5  graaa 
ef  atareh  which  haa  been  ground  to  a  paata  in  a  little  cold  water.  Boll 
one  minute.    When  ooel  add  5  grama  of  potaaaium  iodide  and  three  dropa  of 
aloTe  oil  aa  a  preservatiTe. 

Proeadura:    Sxactly  .5  grama  of  the  aamyle  ia  weighed  into  a  50  ee. 
graduated  flaek  which  la  then  filled  to  the  nark  with  chloroform.  Run 
duplicate  amayaaa  and  balnka.    The  aelutlen  being  wall  mixed,  10  ee.  le 


ir«aaf«rrsd  to  a  250  ea.  glasa  atepp«r*d  toot-tla,  and  mlxad  with  30  ee. 
of  Vija  solttiloa  vhloh  eoatalat  ast  laaa  than  .7  graaa  of  ledlaa.  Shak* 
▼lolaatly  ivanijr  ■lauiaa.    Aftar  axaetljr  iwanty  Blnutaa  aB<  axeaaa  (10  ee.) 
of  15  par  eaat  potaaalum  iodide  aeluiioa  ia  added,  and  the  aelutioa 
titrated  with  M^IO  thieaulphate  aatil  the  breva  iodiae  eoUr  ia  aearly 
geae,  thea  add  atareh  paate    aad  eoatiaue  aatil  the  blue  color  ia  diachar^d 
ahaking  wall  at  the  md  to  get  all  the  iodiae  out  of  the  ehlorofora.  There 
aheuld  be  ao  retara  of  blue  eelor  after  five  Biaatea.    The  differmee 
between  the  aaouat  of  thieaulphate  racjuired  for  the  blaaka  aad  the  analyaee 
aheWB  the  anouat  taken  ap  by  the  uaaaturatod  conatliuenta  of  the  oil  ia 
queatiea.    From  thia  the  per  cent  of  iodiae  abaorbed  is  r«adily  calculated. 
(a)  Pla«M.  Oidixt. 

Syaoayma:  "Auatraleae"  ia  "d"  form.    "Terebentheae*  ia  "I."  fern. 
Oefinitioa:    a  Terpene. 

roraula:  08^  -  CB  -  GBg 

! 

a  =  c  —  CB 
» 

Chief  Oeeurreaee:    Turpentine,  oypreea,  laurel,  valeriaa. 

Oeteotioa:    Kix  2  eo.  of  turpentiae,  plua  1  ec.  concentrate 
hydrochloric  acid,  plua  1  ee  concentrated  ferric  ehlorid*.    Color  change: 
Roae  — violet  — •>  red  ^  blue. 

Phyaieal  Propertlee: 

Bjf     =    .8«04  Color:  Water-white 

^*20  -    1*4632  Sol.:  1  -  6  of  90  per  cent  aleohel. 

a^      =   +32*  to  -40*  B.Pt.:    IM-S*  C. 


ApproxlMft*  KstlMtioa  autd  Zsolatlon:  Traetionally  dlitU  exaoily 
100  •«.  the  oil,  eatching  the  fraetloa  158*  to  158*  la  a  taU  100  eo. 
graduate. ^ 

iBolatloa:    To  Iselato  par*  plant*,  vhioh  la  Inactiro,  hoat  10  gragu 

of  plaoa*  altroM  ehlorlde,  aa  preparod  bolov,  for  a    short  tiao  with  a 

■Iztura  of  30  oe.  of  aalllaa  and  80  ee.  of  95  per  esat  aloohol  uadar  a 

rafliu.    After  the  vloleat  aetioa  la  over  the  produot  la  ataan  dlatlllad, 

aad  the  a<|ueoaa  dlatUlate  treated  with  an  exeeaa  of  aeetlo  acid  to  reaore 

the  aaehaaged  aalllae.    The  hydroearboa  la  thea  aeparated,  waahed  agala 

first  with  aeetlo  aold  than  with  water,    dried  orer  aahydroua  potaaslaa  aeld 

sulphate    aad  dlatlllad. 

Beaetioa:    Cx(^i«NOCl     X^i^^   =   C«B^   =   NC^^tffis  *  ^vf^it  * 
BCl  *  Hj|0  Amino  ato  bentme  Plneae 

Zdeatlfieatloa  DanvatlTe;  Plnene  altroaa-chlorlde,  0;^^^f8CCl. 
to  a  Mixture  of  SO  graaa  of  turpeatlae,  plaa  50  graaa  of  glacial  aeetlo  aeld, 
plaa  SO  graa»  of  ethyl  altrlts,^  wwll  eooled  by  a  freesiag  mixture,  add 
gradually  15  ee.  of  eoaeentrated  hydrochloric  acid.    Plasne  alt re ee- ehlorlde 
eeparatea  at  oae*  aa  a  eryatalllaa  precipitate  which  la  filtered  by  auctloa 
aad  wadied  by  aleohcl  which  preelpltatee  out  aay  of  the  product  reaalnlag 
la  the  filtrate.    Ceablae  the  waehed  producta,  dlBaelve  la  chlorofora  aad 
precipitate  with  nethyl  aleohol  to  further  purify.    M.Pt.    103*  G. 
With  a  Bolecular  asouat  of  aalllae  the  chloride  la  transformed  Into  Plneae 
altreso-aalllae.    M.Pt.  125°  C. 

1 .  If  the  oil  Is  resinous  It  must  be  first  ataan-dlatilled  end  thoroughly 
dried  over  aahydroaa  potassium  acid  sulphate. 

2.  Sthyl  altrlte:  To  a  solution  of  200  grams  of  conoentrated  sulphuric  aeld 
la  1.5  litera  of  water  add  100  grama  of  ethyl  aleohol.    Allow  thia  mixture  to 
flow  lato  a  aolution  of  250  grama  of  aodium  nitrite  In  1  liter  of  water,  plus 
100  grama  of  ethyl  alcohol.    The  ethyl  nitrite  which  forma  at  once  auat  be 
coadenaed  in  wall  cooled  reclerera.  Vallaeh. 
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(C)  Traasfenaailon  of  Turpentine. 

X.    Turpentine  to  eaapbor;  eaaphor,  C^^^COCS^ 

1.  BotBnloal  derivation:  Lmrue  Caaphora. 

s.    Habitat:  Toruoaa,  Japan,  Florida. 

b.    Extract ioa:  Sublimation  from  «ood  and  twlga.^ 

e.    Per  cent  yield:  Variable. 

2.  niyaical  Propertiea:  It  ia  a  vhite,  tough,  easily  aubliming 
•emi-erystalline  mats  of  hexagonal  stare. 

D   =  .W5  S9i.  ^  -  p*"- 

complete  in  the  solvcBts. 
*  Pt     204°  P^^"»»f* 

8.  Adulterants: 

a.  Canpher  Oil.    Take  K.Pt.  and  eee  Table  p.  171,  Allen. 

b.  "Imitation  Camphor":  Pinene  Hydrochloride. 

Boil  a  small  amount  vith  aaustie  potash  and  test  for 
ehlerides . 
4.    Definition:    It  is  a  cyclic  keton*. 

Formula:  CH*  -  OH  -  CH. 

•  '  r 

'CHa  -  C-  CHs* 

•  J 

Qi,  .   C  -  CO 

■ 

CHs 


(Ugtot  (camphor)  oil,        Ob  .910 
Crude  camphor  oil:  (Heavy  (saesafraasy)  oil,  0  =  ,970 
(Camphor  Of  .995 

First  the  camphor  is  frosen  out,  then  the  light  oil  is  distilled  off  end 
sold  for  making  varniahes  and  soaps.    The  heavy  oil  of  "Sassafrasay  Caaq|>her" 
is  used  to  perfume  aoapa  and  aa  a  advent  for  raaina  and  rubber.    Its  color 
ia  pale  green,  and  ita  odor  like  eaaaafras,  in  fact  50  per  cent  of  it  is 
Safrol  vhieh  ia  aeparated  and  uaed  largely  in  the  manufacture  of  hellotropia. 


5.  DatMtloa:  Katoaa  t«oi  (Q.f .) 

6.  ronwtloa:    Pass  dry  hydreohlorle  aeld  gaa  lata  200  ee.  of  wall 
dried  turpantlaa,  eeolad  by  a  fraeiing  mlrtura,  far  twa  houra.  Plnma 
hydroehlorld*  (lao-bomyl  chlorld*, laltatloa  Caaphor")  la  tfarova  dotm  a* 
a  eryatalllBa  oaaa.    If  rlaa  in  tasparatura  ia  pravaatad  tha  turpantina 
aalidifiaa  almoat  eoaplately  to  a  ooapher-lika  maaa  upoa  baooaing  aaturatad 
with  tha  hydrochloric  acid  gaa.    Saparate  the  hydroohlorida  oa  a  Ulitt  filter 
and  reoryatalliia  fr«B  alcohol  from  which  it  ia  obtained  in  white  feathery 
ory stale. i 

M.Pt.    125*  "B"  form  ia  iaaotiv*. 

l.Pt.    207*  "J."  fern:  -26.8* 

To  50  grama  of  pinene  hydrochloride^  dissolved  in  a  little  alcohol,  add 
a  slight  excess  of  strong  anmoaiua  hydrate,  plus  S  grams  of  sodium  aeetats. 
Boil  under  a  reflux  fifteen  minutee,  aad  then  heat  in  an  open  beaker  until 
the  excess  of  anmonia  and  alcohol  is  expelled.    Upon  cooling  camphsne 
crystallitee  out.    Pour  eff  the  supernatant  amaonium  chloride  and  wash  the 
camphane  with  water.    Reerystalliie  from  95  per  cent  alcohol  when  it  separata 
la  white  feathery  leaflets,  much  like  camphor.    M.Pt.    61*C.,  l.Pt.  UO* 

Heat  25  grass  of  camphane  with  molecular  weights  of  potassium  dichromate 
in  sulphuric  acid  for  a  half  hour  oa  a  water  bath  aad  then  pour  the  whole 
lato  a  large  volume  of  cold  water  when  camphor  separates.    Upon  reerystalli- 
sation  from  bentene  it  is  obtained  in  white  feathery  needles. 


•  A  capper  wire  dipped  in  a  solution  of  the  pinene  hydrochloride 
a  green  flame  test,  while  true  camphor  does  not. 


Rmtotioa*;  <t  BBl  ^  CKflyfil. 

Pln«M  Plnen*  hydrochlorld* 

CjoHiyJl  +   >  '^l^lt  *  ^B^pl  +  H*0 

Camphan* 

Caaiphcr 

7.  Bstlaatiom:    (in  Mllulsid,  ivorin*,  zylenlt*,  •to.)  Saponify 

with  10  por  aeat  eaustie  aoda  an   amount  of  the  MUBplo  containing  2-3 

grama  of  oaopbor.    Haat  to  80%  until  saponification  is  conplets.  Thsa 

add  snough  strong  eaustie  soda  solution  to  raiss  the  strength  of  the 

liquid  in  the  fluk  again  to  10  per  cent  or  slightly  over.    Dilute  the 

contents  to  250  ee.  and  distil  to  half  voluM.    The  condenser  is  connected 

air-tight  to  the  receiver,  a  entail  Voulff  bottle,  whese  second  orifice  is 

tightly  connected  with  a  U    tuhe  containing  20  ee.  of  carbon  tetrachloride 

to  catch  any  uneondeneed  camphor  vapor.    Vhen  the  distillation  is  eoaplate 

add  the  carbon  tetrachloride  to  the  contents  of  the  receiver,  and  agitate 

to  dissolve  the  oaapher.    Carefully  separate  this  tetrachloride  solution, 

■ake  up  with  fresh  tetrachloride  to  25  oe.  and  take  the  polarinetrie 

reading  of  200  m.  at  20*  C.    Per  cent  oanpher  =    .22385  a 

• 

8.  Standard  Phamaceutical  Preparations: 

a.  Canphor  later  (1  per  cent);  one  gran  of  camphor  is  dissolved 
in  3  grams  of  90  per  cent  alcohol,  and  then  made  up  to  one  liter  with  water. 

b.  Spirite  of  Camphor  (10  per  cent);  10  grame  of  camphor  are 
dissolved  in  90  grams  of  90  per  cent  alcohol. 

e.    Camphor  Liniment  (21  per  cent);  20  grams  of  camphor  are 
dlesolved  in  80  grans  of  olive  oil. 


ZX.    Turpenilii*  to  i*rplM«l;  tsrpinMl,  C^(^^7fiB. 


SynaajTB:  xArtlflelal  Lllae." 


Dsflnition:    It  la  a  terpwM  alcohol. 


roraula: 


CB 


c  -  c 


C  -  CRs 


CB, 


OB  B 


Phyaleal  ProportlM: 


D     s    .942  (Cem*l  liquid) 


«  1.4747 


I.Pt.  86*  (Cryatal.  aolid) 
B.Pt.  217* 


B  Inaetlv*. 

reraation:    Uix  80  grams  of  turpaatiao  in  a  flat  baaia  vlth  20  grama 
of  alcohol  and  20  grazaa  of  nitrio  acid  (O  ■  1.25).    Allaw  to  ataad  la  a 
«ool  plaoa  for  thraa  daya  thaa  nautraXlia  with  alkali  and  filtar  off  tha 
crystala  an  a  Vltt  filtar.    On  racrystallising  froa  aloohol  larga  priaoatie 
tranaparent  cryatala  of  tarpin  hydrata  are  abtainad.    U.  Pt.    117*  C. 
Nov  mix  25  grams  of  tarpin  hydrata  with  SO  grama  of  phaaptaorie  a«id 
(D  =  1.12)  and  haat  ona  hour  undar  a  raflux.    Tha  raaultlng  tarpinaal  la 
atsem  distillad  and  fraotionatsd.    It  la  largaly  usad  in  parfuaary  and 
soap  making  aa  it  ia  an  agraaabla  and  vary  ohaap  parfuaa. 


Raactioa: 


Idratif  icatlM  fiarlvatlT*:    TerplnMl  phenyl-arettaaiM ,  Ci<^IasQ»H.  At 

erdlnftry  tmpsraiuraa  aelaeular  proportions  of  terpineol  and  phnyl 

Ise-cyanlta*  r«act  to    fern  th«  pli«nyl-ar«th«ui* .    M.Pt.    SS"  0. 

Rrastioa:    Ciffix^OR  -i  CaPl^N  :  CO  =  CgH^. 0000^(^17 

T*rpiaMl  T*rpin«*X  phsnyl-urethaM 


1.    Phenyl  ise-eyanat*  oay  be  prepared  aa  felleva,  by  Noyaa  method:    Uix  m. 
aolution  of  20  parts  of  oarbon  dlsulphlde  in  twloa  Ita  volume  of  aloohol  with 
25  parte  ef  aallin?.  Sv&porate  eff  pert  of  the  aleohel,  aad  then  treat  with 
89  parts  of  powdered  marcurio  ohlorid,  running  it  in  slowly  while  stirring. 
New  add  slowly  with  constant  stirring,  30  parts  of  mercuire  oxide.    Filter  en 
a  Vltt  filter  using  double  filter  papers,    fash  the  peroipitate  while  filtering 
with  alcohol  until  a  elear  solution  la  ebteinei.    Svaperate  tc  saall  yeluM 
•ad  allow  te  crystallis*. 

S 

aeaotions:       CS^  -i  C^ffSi^   iOW  :  C  ggmm^ 

2RHN  :  C;  *         +  HgCl,   (HHN  :  C,  *)jJJg  +  2RNH,  +  2HC1 

(HHW  :  C;  •)j^g    2RN  :  C5  ♦        ♦  BgS 

'  8 

Ui  :  CS  +  BgO  IN  :  CO  ■^  HgS 


smAms  OIL  (oiwH  st 


1.  Btianleal  DcrlTatloa:    Saaafraa  effielaal*. 

a.  Habitat:  North  Amarioa  (Traas  100  faat  high  in  yirgiala) 

b.  Sxtraotioa:  Dlatillatlra  af  roaia,  bark  aad  woad. 

e.   Par  caat  yiald:  6  to  9  par  eaai.    (Ob«  t«a  of  roots  glvaa 
ona  gallaa  of  oil  in  two  day a) 

2.  Phyaieal  Propartiaa: 

=  1.065  -  1.095  Color:  LigM-raddlah-yaUa*. 

a.     a  1.5275 

:  0  to  +4* 

8.  Coaatituanta: 

Safrol,  80  par  oant 

Pinona         )  10   "  " 
Pbollaadraaa) 

D.  Caaphor,  6.8  "  - 

Cadinena,  3.0  "  ■ 

Sugaaol,  0.5  "  " 

4.  Adaltoraata: 

a.  rroquontly  eaaphor  oil  (B  =  .970) 

b.  "Artifieial  Saaaafrao  Oil"  ahieb  la  fraetionatod  eaaphor 
oil  of  50  par  eant  aafrel  eoatent  aad  S  =  1.070. 

5.  Chamleal  Analyala:  Follow  tha  gonaral  outlina  omitting  B3b  and  4, 
and  iaeludiag  apaoial  diractioaa  glvoa  bolow,  verifying  rasuUa. 

(A)  Safrol,  G^^^ffi^. 

Oofialtioa:    It  ia  tha  aothyleaa  othar  of  allyl  dioxyboasana . 
Fonatla: 

^CB^:CHa 


Chlaf  Oceurrane*:    SaaMfrais,  oaaphsr  oil,  aalM. 
D«t«etion:  Cha{MMm's  teat  (Q.T.) 
Phyaloal  Prepartiaa: 

D  =  1-100  Colar:  Light  yaUav. 

n.     m  1.SB84  M.Pt.  •»«*  C. 

=  IiuMtlT*.  B.Pt.    232*  C. 

laalatioa  and  Appraxia&ta  Satijuitiea:    Weigh  out  100  gnas  of  veil 

drle4  aaaaafna  oil  into  a  tared  beaker,  plaee  in  a  f reeling  mixture  of 

ice  and  ealt,  and  atir  vith  a  glaaa  rod.    After  aolidification  quiekly 

pear  off  the  auponurtaat  liquid,  aaTiag  it  for  further  aaalyaia.  PlaA* 

the  beaker  eoataiaiag  the  eryatala  baek  in  the  ice,  end  atir  aad  pat  the 

eryatala  to  a  aolid  oaka  with  a  apatula.    Pour  off  the  little  liquid  that 

haa  aaparated,  allav  the  oake  to  liquefy,  and  weigh  at  roaai  toi^erature, 

whieh  ael^t  ia  the  approxiaata  su&ouat  of  safrol  preaent  with  eaajAor  aa 

an  iapurity.    lew  trauafar  the  erude  aafrol   to  a  diatilliag  flaak  aad 
a  a 

eatch  the  fraetioa  225   to  235    ia  a  tared  reoeiTor.   Thia  weight  rapreaant 
the  approxiaate  percentage  of  aafrol,  aad  aubtraeted  froa  the  previoua  vfi9, 
the  appraxiaatc  pereentage  of  caaphor  ia  obtained. 

Tranaformatioa:    Safrol  to  heliotropia;  helitropia,  C^^Og. 

Syaonyaa:  Piperoaal,  "Artifieial  Keliotrepe." 

Definition:    It  ia  the  aathyloae  ether  of  protooateohuio  aldehyde. 
Toraula; 

GRO 

\  Q  ^  a 

Oeteetioa:  Aldehyde  teat,  (Q.T.) 


Physieal  PropartlM: 

M.Pt.    37*  Colorl«aa  cryrtal«  «hoM  odor  la  Injorad  aboTS 

l.Pt.  Za*  tha  ■altiag  polat,  and  which  mat  ba  kapi  In  th« 

durk. 

ranatien:    Tha  baat  yiald  la  obtaina4,  aa  alwaya  in  auota  oaaaa.  by 

oewrartlag  iha  aUyl  or  -nonttl*  group  into  tha  propanyl  or  -iaoMrle-  group, 

*hlab  la  aora  raadUy  and  ce^>lataly  oxidliad. 

C8,  -  CH:CH,  CH:CH.CH,  CHO  +  CH^COCH 

Allyl  Propanyl  Aldahyda 

laoMrlsa  65  graaa  of  aafrol  with  a  ■elaeular  aiaount  of  alooholta  potaah  by 
boiling  oadar  a  raflui  far  a  half  hour,    bvlng  raeorarad  tha  lao-aafrol  by 
ataaa  diatillation  it  la  aaparatad,  and  60  graaa  of  it  ara  addad  alowly  to  a 
■ixutra  of  380  graaa  of  oulphurio  aeld  plua  250  gnopa  «»'  potaaaiua  dlohroaata 
in  800  ec.  of  «atar.    Haat  gontly  on  a  watar  bath  to  no*  oTar  35*  C.  far  four 
houra.    Tha  praduet  la  atom  diatillad   and  tha  diatlllata  aztractad  with  athsr. 

Tha  haliotropln  in  atharanl  aolution  la  than  axtmctad  with  a  eoneentratad 
aalution  af  aodim  aeld  aulphita  by  violant  ahaklag.    Tha  orystallina 
la  waahad  with  alcohol,  praaaad  with  blotting  papar,  and  diaaolvad  in 
wutar.    Sxcoaa  of  dry  aadiaa  oarboaata  la  addad  whan  tha  aldahyda  la  llbaratad, 
and  floata  to  tha  aurfaca.    Saparata.  w^ah  with  cold  watar.  and  dry.    A  10  par 
cant  aolution  of  haliatropin  funiiohaa  a  atrong  atoek  aolution  for  blandij^. 

«.    A  Briaf  DataUad  ttudy  of  tha  Othar  Conalituanta.*--  From  tha  aupar 
natant  liquid  ramnialng  aftar  tha  iaolatioa  of   tha  aafrol  and  eaaphor,  ahaka 
cut  tha  auganol  aa  banioyl  auganol.    M.Pt.    «*.    Dry  and  fraetionata  tha 
raulndar.    Pln«w  diatila  ovar  at  155*  to  160*  and  la  Idantlfiad  aa  tha  nitraaa- 
chlorlda.    M.Pt.    103* .    Phalla«irana  la  caught  at  160«  to  175*,  and  la  Idantl- 
fiad aa  tha  nltrlta.  (Sea  Parry,  p.  22).    Cadin«a  diatila  ovar  at  260*»  to  270* 
to  ^ieh  apply  tha  aaa«>ltarpaaa  taai.    Rota  tha  color,  odor  and  rafraetiv* 

indaa  of  all  fraeiiana.  

SM  olldaMlatar  and  Ha/fMan>a  ^  Valsilla  611a.'>   ..   


tSSmnat  OIL  (OXmu  BcrsMMttM) 


1.  Botuieal  Oarlvftiioa:    Ciirua  bargaada. 

a.  Habitat:  Seuthara  Europa,  aapeeially  Calabria,  Italy. 

b.  ExtrastloB:  By  azpraaalaa  of  tha  fraah  paal  of  tha  ripa  fruit, 
a.    Par  aant  ylald;  Tarlabla. 

2.  Phyalaal  Preparilaa: 

Colar:    Oraan,  dua  to  ehlorophyl. 
Sal:    1  ta  8  of  80  par  cant  aleohel. 
If  to,  It  la  fraa  froa«2.iTa, 
oraaga  or  turpaatlaa^ooUa. 


.sea  >  886 


'  I.MS  -  i.4«e 

=   ♦8"  to  ♦22« 


3.  Coaatituaata: 

D.  Llmonana, 
L.  Llnalyl  aeatata, 
L.  Unalel, 
Bargaptaaa , 

Ootylena  ) 
Plnoaa  } 
Caaphena  ) 
Aeatlc  aold} 

4.  Adaltaraata: 

Turpaatlaa 
Laiaoa  oil 
Oranga  oil 
OliTa  oil 
Dlatlllad  bargamoi 


45  -  50  par  eant 

SO  -  40  "  " 
6  -  14    "  • 

4  -  6  " 


Traoaa. 


TfantM*  tha  oolubUlty. 


5.    Chenleal  Aaalyala:    Follow  tha  ganoral  outliao,  onlttiag  B2a  aad  b 
aad  Sb,  and  Including  tha  apaelal  dlraetiona  glvon  balov,  Torlfyiag  all 
raaulta.    In  taking  tha  optical  rotation  a  50  ■■.  tuba  la  aaaaaaary. 


U)  Xdaalyl  A.e«t*t«.  e^j^^OBOa. 

Syaeiqru:    *B«rg«il«l",  "Artificial  Bargani." 

Bafiniiiea:    It  is  an  Mt«r  of  a  tarpeoa  aleohol. 

reraula:       Ols-C.  (CU,):CB.CHa.(aia.C(CHs)((H}CH:CHa 

Chiaf  OoearrcaM:    Bargamot,  lavaadar.BaroIi. 

Pataaiioa:    (Saa  ganaral  autlina) 

Phyaieal  Prapartias: 

Big   =    .912  Calar:  WaAar-whii* 

=    -<*.25"  B.Pt.    220*C.  (with  dacoBpoaitiea) 

lOS'C.  at  15  OB. 

Isolation:    rraotionaU/  distil  100  oc.  of  tha  oil.    Cateh  first  uadar 
ordinary  prassurs  tha  fraction  165*  to  185*  (Limonona)  than  tha  fraetion 
1&5*  to  205*  (liiaalol),  aad  aara  both  far  furthar  axaniaation. 

Haw  eentinua  at  radusad  prassurs  eatefaing  ths  fraction  95*  to  lio'  at 
15  MB.    This  is  fairly  para  liaalyl  aeatata  which  is  sold  eenimarcially  as 
"Artificial  Bargamst."    Hush  orar  aad  undar  ripa  fruit,  varying  frea  6.5 
par  eaat  to  45  p«r  saat  linalyl  aoatata  is  thus  utiliasd  in  its  aanufaetura, 
although  it  is  also  aada  by  aeatyliiiag  linalol  and  subsaquont  ratlficatioa 
la  vaeaa. 

(B)  Linoaaaa,  C^j^^. 

Syaeayas:  "Citrana",  "Bargamena",  "Carvaaa",  "Haaparidaaa" . 

Dafiaitioa:    It  is  a  tsrpans. 

Fsnmla: 

CB.  -  CH.  CH. 

<a«  -  C  CB  -  C 

CH  -  CHa  CBg 

Oeeurranea:    Largaly  ia  oila  from  Aurantiaooaa  aad  Uaballifaraa. 


OetMiion:    Burgsra*  t«rt,  (^.T.).    AIm  u  f«llm:    To  5  drops  of  the 
original  oil  mAi  on*  drop  of  ooneeairatad  hydroehlorie  acid,  plus  ana  drop 
of  coaeantratad  farrie  cbloriAa  and  haat  ganily. 

Colar  ehangaa:    Rosa  oolar  — —   vlolai  rad   - —  blaa. 

Phyaleal  Prepartiaa: 


8,0  =  .e4« 


»«0 


~  1.4746 


i.p.  irr 


Idaatlf  ieatiaa  Dorirativa:    Activa  linonaaa  tatra-bromida ,  CxQHxelKr^. 
Dlaaelva  10  grama  of  ttaa  liooaena  iaolatod  la  four  tiaas  its  volufflo  of 
glacial  aeatie  asid,  coal  la  a  freasiag  aixtura  and  gradually  add  broalaa 
drap  by  drop  aatil  ao  mora  la  abaorbad.    Cryotalo  eaperaia  rapidly  and  ohould 
bs  flltarad  off  with  iha  aid  of  a  ?71tt  flltar.    Praas  thou  on  a  porous  plata, 
and  raeryrtnlllsa  from  an  aqual  velghi  of  warm  aoortic  atbar.    li.Pt.  104*. 

(C)  Linalol,  C^ffL^fOB. 

Synonym:    Idnalool . 

Oafinitioa:    It  it  a  tarpana  alcohol  luonerie  vlth  garaniel. 

roraula:    CH^  (CBs)  :CH.CH,.CU,.C  (CKs)  (0R}CH.CH« 

Oceurranea:  Bargamot,  lavendar,  thyma  and  pltitgrala  coataia  L.  Liaalal. 
B.  Ldnalol,  ("Coriaadral")  is  foaad  only  la  coriandar. 

Dataotioa:    Alcohol  tast,  ((t.V.)    Alaa,  If  boUod  vith  ahromic  acid, 
eitral  is  formad  vblch  la  known  by  tha  odor  and  its  b-naptho-«lnchonle  acid. 

Physical  Properties: 

=     .870  s  -20.7" 

a^     -    1.4630  -  1.4490  B.Pt.    197°  C. 

Ho 


1.    Znaotl'va  or  0-L  llaanaaa  is  called  dipaatms. 


(0)  BwgKpimi;  C^Ji^^. 

B«finiti<»:    It  is  a  "Stawoptw.- ,  th«  Mnomathyl  silMT  of 
l^orogluola. 

Fonula:  ^--flU 

KstlmtioB:    riv«  grmns  of  th«  oU  are  valghad  iato  a  tarad 
evaporating  diah  aad  haatad  «a  a  vatar  bath  at  100*  C .  until  tha  raaidua 
has  last  all  atUr  of  bargaMt.    Cool  and  veigh  raaidue.    If  aora  than  6 
par  cant,  soma  fatty  ail,  a.g.,  aliva  oil,  is  prasant.    If  laas  than  4 
par  eant,  tnrpantina,  oraaga  or  distillad  bargaaot  ara  prasant. 

Physleal  Propartlas: 

Soft,  vhita,  satin/,  oderlass  cryotals.    M.P.    Ifle*  C. 


SPiiURMXin  OIL  (eimni  Mmrtha  CritpM) 


1.  Bstmnloal  Oarlvatlea:    Mwotha  vlrldli  L. ,  ud  Mmtha  Crl«pa  h. 

a.  Habitat:    Narth  Aaariaa,  Ganaay,  Ruaala. 

b.  Sxtraotlaa:    Staaa  diatlllatlea  af  tba  fraah  harb.^ 
a.   Par  oant  ylald;    9  par  east 

2.  Physleal  Propartiaa: 

»!«  =    .»20  -  Calar:    Ught  graan. 

Sal.    1  to  1  of  90  par  eant  aleohal. 


-90*  to  *4»* 


3.  Canatltuaata: 

Carvona, 
It.  Liaonaaa, 
h.  Unalol, 
L.  Plaana, 

4.  Adult  araarta: 


35  -  56  par  eaat. 

30  -  50  " 

5  -  10    "  " 
Traeaa. 


Cadaraesd  all,  raraalad  by  aaaqultarpana  taat. 
Ourjun  Baliaa  all,  raraalad  by  aatq;ultarpana  taat. 

5.    Chanieal  Aaalyala:    Follov  tha  ganaral  outlina,  amlttlng  B2a  and  b, 

3b  and  4,  and  including  tha  apeelal  diraotiona  givaa  balaw,  Tarifying  all  raaalti 


^.   Tba  annual  ylald  fraa  Na»  Yark  and  Ifichigaa  aleaa  la  12,000  paunda. 


(a)  CarTont,  C|(^^^. 

Safinitioa:    An  aroMitlc  k«taa«. 

ronmU:  CO  -  CH- 

/ 

CH  .  OH 

OoeurrMe*:    Spearmint,  earamy,  dill. 
Physleal  Propartiaa: 

I>2»   *     .Hl»  B.Pt.  225* 

■4     =  1.5030 

•«o 

XaalsiiaK:  Through  an  aleohallo  aolutioa  of  25  00.  of  apeamiini  oU, 
which  haa  haaa  aaturatad  with  atanonia  gaa,  and  which  ia  being  eoolod  by  • 
fraasiag  aixtura,  paaa  a  atraam  of  hydrogen  aulphida  gaa  until  cryatalli- 
a»iiea  ia  eoapleta.  The  reaulting  eryatala  of  carvona  auXph-hydrata 
(M.Pt.  190°)  arc  parifiaA  by  recryatalliiatioa  and  daeompoted  by  a  alight 
•xoaea  of  alooholia  potash  whaa  aaarly  pure  carvoae  ia  aeparated,  mahad, 
dried  aad  diatlUad,  a  very  pur*  prodoet  raaultiag. 

Reaotieaa:      Cu^mO  +         =   G^ffi^^  (OH)  (h) 

Cufii^{m)(ea)  *  c^gOK  »  c^^fi^o  -mcss  o^^m. 

Xdeaiifieatioa  Berivativea:    Carroxine,  Oif^^^fKB.    Tea  grass  of 
apaarmlat  oil  are  dlaaolYSd  in  25  cc.  of  95  per  cent  aleahol  and  5  grama  of 
hydroxy lanine  hydrochloride,  plus  6.5  grams  of  biearbonate  of  soda.  Ths 
■ixturs  is  boiled  twenty  minutes  en  a  water  bath  under  a  reflux.    Now  add 
25  ea.  of  water  aad  stsam  distil,  continuing  until  traeea  of  earroxiM 
•ryatals  appear  oa  the  surfaoe  of  a  maple  of  the  diatillate  which  haa  bsaa 
«*Ueeted  in  a  test  tube  aad  eeoled.    The  whole  ia  then  eooled,  and  wtasa  tka 


•xlM  ha*  aolidified  it  is  eollsetad  on  a  filter,  «uli«d,  «ir  drlad  aad 
finally  baatad  for  oaa  hour  on  m  miar  bath,  and  than  tha  aaltiag  pei«t 
ia  carafully  iakaa.    Zt  ahoald  ba  72**  C. 

CaTToaa  tairabroaida,  Cj(^^^»r4.    Tbia  ia  ebtalaad  by  tha  earafvl 
addition  of  6.6  ae.  of  breaina  to  a  oold  oolatioa  of  10  co.  of  0.  or  L. 
Carrona  dissolvad  ia  10  oe.  of  glacial  aeatie  acid.    Toward  tha  and  of  tha 
aparation  tha  liq;uid  baeomaa  aleudy  aad  vary  aoon  solidifiaa.    Tha  erystala 
•ra  filiarad  and  vaahad  with  mathyl  alcohol,  tha  methar  lifuor  containing 
an  "a"  eanroaa  totrabronida.    Tha  oryatalliaa  "b"  carvoaa  tatrabromida  la 
aubsaquantly  diaselvad  in  aaatona  whan  upon  tha  addition  of  a  anall  aaouat 
af  aathyl  aleohal  It  la  praaipitatad  ia  anall  whlta  erthrhombie  erystala 
(M.Pt.    120*  0.}.   Tha  cryatala  ara  optically  aetiva  and  hava  hamihadral 
aaaatiaorphoua  fonu  which  ia  tha  oasa  of  thoaa  obtalaad  froa  L.  carvoaa 
hava  tha  hamihadral  faoaa  ia  tha  apposita  dlraation  froa  thosa  darivad  fr«« 
0.  carvoaa.    (Wallaoh).   Thia  ia  only  oaa  of  aaay  iaataneas  whare  tha 
darlvativa  ravaala  atriklagly  tha  axaot  identity  of  tha  original  aubatanca. 


A  IBff  OF  THS  UOn  COIOaN  ARTirXCZAL  FSBrUIBS  HOT  AUOAJET  BSCRXBaCD. 


X.    AOBBPXIB  (BMrthora*).    Ch«alo«Uy,  ihit  1«  anlale  ald«hyd«,  tta« 
■•ihyl  sthsr  of  par»-ox]rb«ual4«hyd« .  C0|l4(OCIIa)(CBO).    It  is  meat  Mail/ 
•btalaad  by  vaLrmlng  25  ee.  tf  uiaaaA  ell  «itb  79  eo.  tt  niirie  aeld  (D. 
X.lOO)  for  on*  boar,    ooparata  the  heavy  oil  foraod  and  vaah  fraaly  with 
dilnta  eauatlc  potaah.    Mow  agitata  tha  erada  oil  with  a  vara  ooncontraiad 
■alvtioa  of  aodium  acid  sulphita  with  which  tha  aldahyda  eoabinaa,  and 
tha  raaulting  oryatalllBO  magma  ia  waahed  with  aloohol,  praaaad  in  haavy 
Oarmaa  fUtar  papar  euid  diasolvad  in  warm  wator.    ixoaas  of  aodiua  earboaat* 
ia  addad,  whan  tha  aldahyda  Is  llborBtad  and  floata  to  the  aurfaoa.  Wash, 
dry  and  purify  furthar  by  diatillatioa.    Kaap  It  in  a  dark  bottla.  Aabapia* 
blanda  beat  with  orange,  nsroli  and  other  citrua  ella. 

=  1.12»  8.Pt.  246" 

M.Pt.  -4* 

II.    HTACDdB.    The  oharaeteriatie  hyacinth  odor  ia  given  off  by 
alpha-broM-atyrelena , 

CH  -  CH 
<ai^  C.(a:CHBr 
CH  -  CB 

Styrolane  which  ia  phenyl  ethylene,  CffiaCH  =  CH,,  la  foraed  whaa  cinnaaia 
acid  ia  dlatiUad  with  four  tinea  ita  weight  of  barim  hydrate.  Redietil 
to  free  froa  fuaaa.    l.Pt.    144°  C. 

Reaetloa:        C^^:C  H.COOH  ^    C^^:CH,  ♦  C0» 

Alpha  broM-otyroleaa  ie  formed  by  the  action  of  ■olaeular  aaouata  of 
bromine  on  atyrolene.    Oae  a  dropping  funnel  and  eondaaae  the  hydrobroaio 
aeid  fuaea  in  water.    Purify  by  diatUlatioa.    B.Pt.    2«)«.    Tin*  blende 
■ay  be  obtained  with  Tlong-Tlang,  aandalwood  or  geraniaa  oilo. 


2ZI.    XnTATION  MDSK  (Baar).       3-«>6-Tri>niirt  3-Iso-butylieltt8n«, 
C^9.Ga{i.(li03)aPBs,  has  a  ttroag  tdar      mu«k,  npeolallx  «faM  mix»i  «iih 
•  liitla  Biaawniua  ohlorid*. 

Tiv«  parts  of  tolum«  oro  idnd  vltb  oao  part  of  lao>butyl-bro«id«, 
aad  to  thaso  ara  gradoally  added  afalla  bollii^d  ona-flfth  part  of  aluminM 
eblarlda.    Boll  a  half  hoiur  uadar  a  rafliu,  oollaotlng  tba  hydrobroHio 
aeid  glvan  off  in  aater.    Now  rovorsa  tha  condaoaar  and  distil  alth  ataaa, 
aaparate  tha  alxtura  of  lae-butyl-tolaana  aad  toluaaa,  dry  ovar  anhydrous 
caleiuB  ohlorlda  and  fraetloaata.    B.Pt.  lao-butyl-toluana ,  190°  to  195°. 
B.Pt.  Ise-butyl  toluooa.  UO". 

Raaeiloa:    Cgfl^CHa  •i'  C^^r  =  CJi^.C^^.CHs  +  llBr 

Now  Bdx  tegetbar  thrsa  parts  of  fmlag  aitrls  aoid,  plas  six  parts  of 
fuBing  oulphuria  aeld,  aad  to  this  nlxtura  earafolly  add,  irtdla  ooollag, 
aaa  part  of  Isa-botyl  taluaaa.   i^acta  drop  eauaas  a  TlelaBi  raaetioa.  As 
seaa  as  all  Is  addad,  tha  alztars  la  allowad  to  stand  a  half  hour  and  than 
is  haatad  to  100**  C.  for  alx  hours.    Aftor  cooling  tbs  nitro  prsduot  is 
praolpltatad  by  pouring  into  a  larga  anouat  of  cold  watar,  aad  washad  frss 
of  aeld.    It  saparates  first  as  a  haavy  oil  whioh,  aftar  balag  distillad 
with  otaaa  to  fraa  froa  uaooabiaad  oils,  bardaaa  into  a  fins  orystallias 
body.   Purify  by  raerystallixiag  froai  95  par  aaat  aloobol.   H.Pi.  96* 

Roaatloa:    C^i^g^^.CHs     3taOt   ~  .C(^  CBs  *  ^HgO 

"Baar  Uusk"  is  soluble  to  only  a  llnltad  aztwt,  abeai  4  par  eaai  disselv- 
iag  ia  90  per  aaat  alcohol. 

At  ttM  bast,  laitatioa  rusks  ara  poor  aubstltutas  for  tha  genuina  and 
preportlonatsly  aera  oust  ba  uasd.    A  raUtivaly  larga  aaouat  of  a  daliaaia 
aad  otharwiss  avaaaaaant  parftes  is  paraanantly  -fijud"  by  tba  addition  of 
a  fsv  drops  of  gsmiaa  aask,  oettesmii«  tbs  ataaoiatry  of  whlA  bat  Utila 
is  kawn. 


ZV.   aRANQB-ruOK&R  (Mroli).   Til*  ebaraeierlitlo  odor  of  narell  is 
ia»  Blaosi  viMlly  to  MtkgrX  anthniailai*,  CH^OOC^^fKg,  «hioh  is  prcMst 
la  vary  aBall  quuttiilM.    It  is  aa  "odor  bourw." 

Ortbo-aitro-boasolo  acid  ia  foraed  «h«a  eae  part  of  boasoie  aeid  la 
iatlantaly  nlMd  by  trituratioa  with  oao-half  part  of  aand,  plus  two  porii 
of  aodioa  nitrata,  aad  tha  adxtura  is  alovly  addod  with  otirring  to  tbra* 
parta  of  aana  eoneontratad    sulphurio  aeid.    Allow  to  stand  with  oooaaioaal 
atirriag  for  a  half-hoar,  aad  thoa  haat  on  ataaa  bath  until  an  oil  ooaws  to 
tha  aurfasa.    Paar  oft  tha  oil  into  vat or  aad  distil  it  with  rtsaa.  Ract 
tha  produot  to  bolliag,  filtar  aad  alia*  tha  ortha-nitro-baaioia  asld  ta 
•rystalllsa.   M.Pt..  1*1* 

Aathraailie  aaid,  ortho-aalno-baasoio  aoid,  la  f ormad  whaa  ertho-nltro- 
baasolo  aoid  Is  raduead  with  oaleulatad  ({aaatities  of  tla  and  ooBoantratad 
hydroehlorla  acid.    U.  ft.,  144*. 

All  aethjrl  aatara  aaeh  aa  mathyl  aathranilata  ara  foraad  whan  a 

■olaoular  ajaouat  of  tho  glToa  aroaatie  aoid  ia  dlasolrad  in  aa  azcaas  of 

■athyl  aloobel.  aad  a  dry  atraaa  of  hydroehlorie  acid  gas  is  passad  throa^. 

tha  aolatioa  uatil  it  is  aaturatad.    Thaa  warm  to  ).00*  for  thrae  houra  aad 

praeipitata  tha  ell  by  adding  a  larga  quantity  of  water.    Separata,  wuk, 

dry  and  raeiify  by  diatillatiea.    Uatbyl  anthranilate  has  a  ohnractoristio 

bios  fluoraseenea,  and  an  oxtranely  sweet  odor.    It  blends  wall  with 

a  e 

Roaaaary,  leaoa,  orange  or  aubepine.    U.Pt.  25  ;    B.Pt.  132    at  14  aa. 


f.    NER  UOffN  HAT  (Co«ci«ria).   Th»  dall^htfnl  odor  of  ram  man  hay 
•*•■  ite  fragrance  largely  t«  a  ahMiioal  boAy  knvvn  aa  eouaarln  vhiok 
is  the  delta  laetoae  of  eeuaarlnle  acl4 


Smlloylio  aldehydo,  the  nother  aubttaase,  ia  eaelly  prepared  fron  pheael. 
B.Pt.    196°.    Counaria  ia  formed  oj  hoating  melaaular  aaouata  of  salicylle 
aldehyda,  aeetle  anhydride  and  a  little  aodiua  acetate  for  one  hour  under 
a  reflux.    The  whole  eelidlfiea  to  a  cryatalline  aiaes  from  ahieh,  on  treat- 
■ent  «lth  ataam  acetio  acid  aeparatea  from  previoualy  I'omed  aceto-coumariaie 
acid,  leaving  ooomarin  aa  a  product.    Coain&rin  oooura  naturally  in  a  larga 
aunber  of  vlld  fluvera  and  plagata.    It  ia  uaed  largely  to  iapart  a  lasting 
aveetnsss  of  odor,  bat  there  are  aoae  oila  where  the  uee  of  vanlllla  ie  oneh 
to  be  preferred. 

if.Pt.    67°  Sel.    14  to  100  ef  W  per  cent  abohel. 

i.Pt.  290* 

YI.    MIGBE.    The  perfume  seld  under   this  name  Ib  the  methyl  ethar  ef 
bwiiolc  aoid,  C^^QOCOf.    Uffthyl  ben»oate  la  prepared  by  the  general  maihe4 
given  under  methyl  salicylate.    Dissolve  bentoio  acid  in  excess  of  methyl 
aloahol,  and  saturate  the  selutioa  witU  dry  hydroshlorio  aoid  gas.    The  whel* 
is  warmed  to  100*  fer  three  hours  and  then  considerable  cold  water  added. 
Separate,  waah,  dry  aad  rectify  the  produot  by  dielillaiion.    S.Pt.    195*  It 
ie  a  peer  blender,  aad  so  charactariatic  that  but  little  can  be  added  without 
detection.    It  ie  uaed  where  strong,  ^eap  odors  are  required,  e.g.,  cheap 
soaps,  and  blends  best  with  strong  ouors  such  as  bitter  almond,  patchouli  or 
eleve. 


TZI.    vmraaraUl  Unsmr  BIRCB.   VlntergrMa  and  avcri  birch  ar«, 
ehamieally,  th«  msthyl  athor  of  ortho  hydroxy-boizolo  aoid,  C«K^((S)COQCHs. 

Ktthyl-MLlloylat*  is  pr«par*d  in  axaetly  tha  sam*  nannar  aa  nioba, 
aabatitutiag  salieylic  aeid  for  baatoia  aeid.    If  wll  raetifiad  it  may  ba 
put  to  all  tha  uaaa  of  tha  gaimina,  tha  diffaranea  boing  that  tha  lattar  ia 
■era  dalieata  of  odor.    Hathyl  aalicylata  is  rary  largaly  usad  as  it  costs 
abaat  oaa-tanth  of  tha  ganuins. 

Viatargraan  blands  vail  «ith  auealyptol ,  (oinaol)  aad  auch  blends  srs 
ttssd  ia  eartaia  phtmmeautieal  preparations. 

Traa  oil  ef  wiatargraen  contains  99  per  east  and  oil  of  sveet  birek 
99.8  par  e«tt  ef  aathyl  salleylata.  JUl  three  oile  have  practically  tha 
saaa  eharaeteriatiee ,  aakiag  it  alaest  iapossible  to  tell  them  apart. 


Phys.  Preps. 

'   WiaterKraan  Oil  ' 

Birch  Oil 

Synthetic  I'othyl  Salleylata 

•    l.UO  te  1.167  ' 

(Saaa)  ' 

(Saiae) 

•  -0".25" 

O*"  ' 

0« 

Ssl. 

•    1  to  S  of  70  per  ' 
cent  alcohol  ' 

(SaM) 

(Sana) 
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